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EDITORIAL NOTES. 


Back to the Coal Mines. 


THE great coal strike—which has been the longest in the 
history of the British coal industry, has affected the greatest 
number of people, and has had the very worst of financial 
effects—practically came to an end yesterday week, when the 
agreement was signed that contained the terms on which 
the men, or a large proportion of them, returned to the pits 
on Monday. We need not now speak of the disastrous 
consequences of this great stoppage of work. They are all 
too well known by the community generally, and not least 
of all by the gas industry, though it and its customers have 
not been inconvenienced to the same extent as certain other 
industries which, for the lack of fuel, have had to close-down 
entirely. In the case of the greater number of gas-supply 
areas, the service has been maintained, and in customary 
manner, although this has been accomplished at an immense 
increase of cost. Other of the supply areas have suffered 
a diminution of service, either by its curtailment during 
certain hours, or by reduced pressures. Very few districts 
have experienced a complete cutting-off of the supply. For 
these issues out of such unhappy conditions, there is thank- 
fulness in the gas industry, and not less so on the part of 
the people whom it serves. But it has to be confessed that 
it is largely due to the importation of coal that this success- 
ful result has been latterly realized. It was never antici- 
pated that a strike of coal workers could hold-out for three 
months, which three months’ stoppage means, on a low esti- 
mate, at least a loss of production of about 50 million tons ; 
or, if the output of last December is taken as a standard, 
it would represent a loss of output of more than 65 million 
tons. The loss in miners’ wages may be taken as having 
equality in pounds sterling to the loss in the number of tons 
of coal. An estimate of the loss to the country is put at 
£ 257,000,000, of which the State has directly to bear some 
£ 75,000,000. 

However, it is all over now; and the country breathes 
freely again. The terms of agreement are good ones for the 
miners, although they do not include the National Pool and 
the National Wages Board—the two matters for which the 
extreme element in the official ranks of the miners’ organiza- 
tions fought so strenuously, and over such a long period so 
wantonly maintained the existence of the strike, to the 
detriment of the miners themselves. The miners have lost 
much through their idleness; and they have gained nothing 
which could not have been obtained by them at an earlier 
period of the dispute by diplomatic acumen, conference, and 
negotiations. Now, too, their Unions have a large burden 
of debt which has to be liquidated. There is no desire 
on anyone’s part to be hard upon the miners—notwith- 
standing the injuries they have inflicted upon the country. 
There were, however, some people who would have refused 
them the £10,000,000 subsidy, which was so recklessly 
rejected by the recent ballot that was taken of the men. 
But though recklessly rejected, it was the first thing that 
the leaders of the miners recognized they must get back 
again as a condition to a settlement, in order that the cuts 
In wages in certain export areas and in the inferior pro- 
ducing districts might not be of such a severe character as 
to cause hardship, and consequently irritation, among the 
men. Parliament, under the advice of the Government, 





conditions of agreement that were arrived at, but accept- 
ance of which agreement by the miners’ leaders was con- 
ditional on the subsidy being renewed. There would have 


been, had other considerations not prevailed, no necessity 
to have restored the subsidy, in view of the fact that, despite 
all the vain boastings of certain spokesmen on behalf of the 


| men, an early end would now have come to the stoppage 














by the sheer force of exhaustion alone. The men could not 
have held out much longer; but we would far rather see 
them returning to the pits on fair conditions, than to have 
been forced pack by irresistible privation. Under the tem- 


| porary agreement, the subvention will be available for 


making such increases to wages otherwise payable in any 
district as may be necessary to prevent reductions below 
the March rates of wages being greater than: During July, 
2s. a shift for persons of 16 years of age and upwards, and 
1s. a shift for persons under 16; during August 2s. 6d. and . 
1s. 3d. respectively ; and during September, 3s. and ts, 6d. 
respectively, provided the balance of the subvention is suffi- 
cient for the purpose. 

Under the main terms of the agreement, the miners are 
guaranteed a standard wage of 20 p.ct. above the pre-war 
district rates for the whole period of the agreement, which 
is to be effective until Sept. 30 next year, and then is to 
be subject to three months’ notice. This practically assures 
eighteen months’ peace in the mining industry. In say- 
ing this, we hope we shall not be accused of showing too 
much confidence, or that the event will prove misplaced 
faith. To the condition as to the basis of standard wages, 
there is attached a profit-sharing scheme in respect of 
surplus profits—that is to say, the profits after there have 
been met the cost of the standard wage, the costs of pro- 
duction other than wages, and standard profits equivalent 
to 17 p.ct. of the cost of the standard wages. In regard to 
the surplus, there is to be a sharing in the proportion of 
83 p.ct. to the workers and 17 p.ct. to the owners. There 
is great satisfaction in knowing that a profit-sharing scheme 
is at last to be applied to the coal industry. Some people 
have their doubts as to the likely efficacy of this; but from 
long experience in the gas industry, we have ground for 
believing that, when once the men fully appreciate what it 
means, there will be also satisfaction on their part, together 
with a growth in effort to increase production, and there- 
fore to advance the industry’s prosperity, in which they 
are to share to such a large extent. This profit-sharing 
scheme is spoken of by some as a great experiment. As 
a matter of fact, to those to whom profit-sharing has been a 
policy and practice for many years, the plan which has been 
adopted in the coal industry appears to be very simple, and 
there is nothing really remarkable about it. The best feature 
of it is that it cannot fail to promote good ; and probably it 
will have a greater effect upon other industries and trade 
unions generally than has been the case of the example and 
demonstration of co-partnership that the gas industry has 
given. The coal plan amounts, as seen, merely to an agreed 
defined division of surplus profits. In the case of the indus- 
try, with coals at different prices and of different qualities, 
it would have been impossible to have applied the same 
basis as obtains in the gas industry. However, there it is; 
and it is sincerely hoped that it will inculcate a new spirit 
and promote energy on the part of the coal workers. 

In view of the reductions in the coal miners’ wages, there 
will probably be some questioning as to whether the price 
of inland coals will be immediately reduced. It is difficult to 
say at present what will happen, in view of the important part 
that the rate of production must have upon the question 


| of price; and the rate of production will only be a slowly 
have agreed to restore the subsidy, in view of the other | 


accruing one for many weeks to come, until we reach what 
will be deemed a normal rate of output under the working 
conditions inthe British mines. In addition to these circum- 
stances, it has to be remembered that the average cost of 
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production during the first three months of this year was in 
excess of the prices charged for inland coal by several 
shillings per ton. 

As soon as the result of the settlement was known in the 
coal-fields, in some places preparations were started, so that 
there could be a resumption of work on Monday, in accord- 
ance with the desire of the Executive of the Miners’ Federa- 
tion. A very great majority of the men were gratified atthe 
prospect of resuming work, and were prepared to go back 
directly the pits opened; but from some of the smaller 
districts there soon came the news that the men were in- 
clined to be recalcitrant, and to repudiate the agreement 
that had been made. This all shows what has more than 
once been pointed out that the rank-and-file of the men have 
been very badly informed. For any of the men to remain 
out now would only make their own conditions far worse 
than they have been made by the hotheads who have got 
into the position of leaders. All intelligent men in trade- 
union circles fully realize and openly acknowledge now that 
the miners could not possibly have won, in view of the de- 
mands that were made in their name being of a character 
that was completely overruled by the economic facts of the 
day. There is no doubt about it that the course of events 
during the last three months has made a deep impression 
on the mind of labour throughout the country; and the 
workers will now see clearer that industries and commerce 
cannot be severely controlled by any organization or political 
adventurers, and that current economic conditions are the 
supreme governing factors. 


Gas and Engineering Wages Settlements. 


WacEs, capped by several bonuses, have reached their 
zenith; and the movement downwards has commenced 
in real earnest, for the reasons that the causes which sent 
them up to the high points to which they soared are now 
dwindling, and that circumstances generally make their 
maintenance a matter of impossibility. There is one good 
sign; and it is that, apart from the miners’ disastrous essay, 
there is a desire on the part of intelligent employers and 
trade union leaders to act in this matter of reduction in a 
friendly and conciliatory spirit. On the side of the leaders 
of the workers, where extreme and quixotic views have not 
upset intellectual balance, there is general recognition that a 
reduction of pay is inevitable, in view of the fact that the height 
to which wages had risen was due to exceptional economic 
circumstances, and so any withdrawal from them must of 
necessity be followed by a curtailment of the special wage 
consideration. What effect too, the lessons of the tragical 
miners’ strike and of the bad conditions existing in the coal 
industry (largely through the policy of the extremists among 
the coal workers’ leaders) may have had upon those who 
control the policy of other unions cannot be assessed; but 
there can be no doubt whatever that they have had a salu- 
tary influence. 

Almost simultaneously with the settlement in the coal 
industry, came the announcement as to reduction agree- 
ments in the gas and engineering industries. There was 
nothing to complicate the matter in these cases such as a 
national pool or a national wages board. In both instances, 
it was a plain question of a cut in wages; and the only 
points were the amount and when. In the case of the gas 
industry, the Employers’ Federation showed a moderation 
that could not fail to appeal ; and the representatives of the 
Federation of General Workers were fully alive to the fact 
that the changed conditions warranted the claim on the part 
of the employers, and so did the interests of the industry 
which gives such considerable and constant employment to 
so many union members. The advantage of dealing with 
these matters in a spirit of co-operation, together with the 
recognition that the labour world can contribute materially 
to industrial prosperity and thus create employment, has 
been evidenced in this case. In our opinion, if a similar 
atmosphere obtained in all industries—thus enabling wage 
settlements to be arrived at with celerity—there would be 
much less industrial unrest in the country to-day. The letter 
from the Federation of Gas Employers, claiming a reduc- 
tion in wages, was only sent out on May 31 ; on June 28 the 
agreement had been signed. This time testimony to good 
feeling and right dealing is eminently satisfactory ; and we 
sincerely congratulate all concerned on the statesmanlike 
way in which the matter has been handled. The agreement 
simply provides that the wages of gas-workers are to be re- 
duced by the-amount of the advance made in June last year ; 





and this is to be done in two equal instalments. The ad- 
vance in June last was 1s. per day or shift, which carried 
with it the bonus of 12} p.ct. This means 6s. gd. per week, 
half of which will be taken off on July 15, and the other half 
on September 16. 

There is thus an interval of two months between the 
application of the first part of the reduction and the second, 
which is a longer period than has been granted or agreed to 
in the case of other industries. The stepping-down in the 
case of the miners will proceed in three stages at monthly 
intervals; and in the engineering trades only a month will 
elapse between the making of the first reduction and the 
second. The agreement in this instance has to be ratified 
by the men within a fortnight from the date of the agree- 
ment ; and the omens are good that there will be an over- 
whelming majority in favour, seeing that the Union dele- 
gates agreed to the settlement—not unanimously, but almost 
so. Moreover, the agreement goes forward with a recom- 
mendation attached that it should be accepted. The reduc- 
tion in this instance is 6s.; and it will be applied in two 
instalments—3s. off time-workers’ wages and 7} p.ct. off 
piecework rates on July 15; and the second part of like 
amounts on August 15. The employers claimed that the 
munitions bonus of 12} p.ct. to time-workers and 7} p.ct. 
to pieceworkers should also now be relinquished ; but this 
part of the demand is to come up for review again in 
September, when decision will rest on the position of the 
industry at the time. What the trade conditions will be in 
September will largely depend on the workers themselves. 
There has been a considerable loss of output in the engi- 
neering trades through the reduction of hours from 54 to 
47; and unless output can be considerably augmented, then 
it must be that, through the acute competition with which 
British engineering is meeting from abroad, the conditions 
of the engineering trades in this country will not even three 
months hence allow of any negotiation or haggling over the 
retention of these percentage bonuses, which are as wrong 
to-day as they were when they were foolishly instituted by 
Mr. Winston Churchill. There is no getting away from 
that fact, any more than there is from the one that wages 
must have some fair relation to production. 


Fuel Problems of the Future. 


WE chose to regard, and to speak of, last week as “ Fuel 
“ Economy and Thermal Efficiency Week,” because the 
subject bulked so largely at the conference of the Institution 
of Civil Engineers, and was the main topic at that of the 
Institution of Mechanical Engineers. Nothing better could 
be taken in hand at the present time by these two leading 
Institutions than the utilizing of their power in disseminating 
among professional men information of what has been done, 
and should be done, in this particular matter, which affects 
so largely the prosperity, conveniences, and conditions of 
the community and the engineering industries generally. It 
is to be hoped that there will be an annual repetition of the 
propaganda work of last week, in order that the subject 
may be kept fully alive in all the interests represented in 
the membership of the two organizations. 

A lead was given to the conferences by Sir George Beilby, 
F.R.S., Director of Fuel Research, in the James Forrest 
Lecture [June 29, p. 737], when he dealt with the “ Fuel 
“ Problems of the Future.” And the fuel problems of 
the future are the fuel problems of the present. The pro- 
blems of the present and of the future were introduced by a 
brief account of the production of heat away in prehistoric 
times up to the present; but brief as this account was, it 
illustrates how gradual has been our practical development 
in fuel economy and thermal efficiency. With the advance of 
civilization and knowledge, matters have progressed in the 
nature and diversity of fuels, and in the means of employing 
them. But with the advance of civilization and knowledge, 
it cannot be said that our methods of fuel utilization have 
progressed at equal pace. However strange this may be, it 
is true. It is one reason for the establishment of the Fuel 
Research Station, part of the functions of which is to do 
work, by the aid of scientific talent and appliances, that 
should have been undertaken before, and so help to remove 
the stigma of neglect, and to ascertain the best means of 
planting efficiency where inefficiency at present exists. The 
resulting national savings will, given time, make the Fuel 
Research Station a splendid national investment. In the 
direction of this work, the country could not have found a 
more enthusiastic advocate or investigator than Sir George. 
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He knows, and we all know, that the country has been 
living extravagantly in the matter of fuel. This must be 
admitted when comparison is made of actual use and effi- 
ciency with what has already been proved to be the attain- 
able, though the limit of attainability has yet to be deter- 
mined, and new invention secured. Why has the country 
been living extravagantly and wasting in its heating pro- 
cesses important constituents of coal which have greater 
value for other purposes? Simply because coal in its raw 
state has been plentiful and cheap. But, however plentiful 
and cheap coal has been is no genuine excuse for con- 
tinuing primitive use. Now there has to be a real change, 
on the grounds that waste of the premier national resource 
cannot be justified or tolerated; economy necessitates and 
inspires ; and, as Sir George puts it, “‘ the production and 
“use of fuel in this country has become closely associated 
“ with our social ideals, which,” he adds, “involve the 
“ raising of the standard of living among the miners.” 

There is a great deal hinging on the last dozen quoted 
words. It may be admitted freely that our social ideals 
do involve (with much else) the raising of the standard of 
living among the miners. But we cannot dissociate this 
consideration from others. Our ideals, social and technical, 
also involve the raising, through fuel, of the standard of 
living of the community generally. The community looks 
to the miners, while agreeing that their standard of life 
should be raised, to assist in raising the standard of domestic 
and industrial living through the country generally, in ways 
which the miners can of their own volition adopt, though 
by all appearances they require something external to them- 
selves to vitalize the needful effort. We hope the new profit 
sharing agreement will act as the necessary stimulant, 
though we would rather have seen the other available ways 
adopted by the miners voluntarily. These ways are pointed 
out in the James Forrest Lecture. The miners must give, 
as they were giving in 1913, a far better production of coal 
per man, and coal of vastly cleaner quality than it has been 
the past few years. Sir George’s objective is economy 
by efficient use ; and the production and cleanliness of coal 
are important factors in domestic and industrial economy 
throughout the country. The community have a right to 
ask for an improved standard of life from the miners in the 
work they perform—quantitatively and qualitatively. The 
position that is given to this in the lecture is sufficient evi- 
dence of the importance that is attached to it by the author. 
In this connection, a special point was made regarding the 
effect of dirty coal upon the work of the gas industry in 
maintaining adequate supplies of gas, while the first of the 
secondary products has suffered considerably through being 
made the repository of so much inert and valueless material. 
And tben another point, which may be quoted in extenso : 
“ If the gas undertaking is in future to be paid only for the 
‘‘therms delivered to the customer, it is entitled to throw 
‘at least a portion of the responsibility on the coal owners 
“and miners by paying only for the potential therms re- 
“ ceived in the coal, and not for inert and inferior materials, 
“ which are not only valueless and detrimental to economi- 
“ cal working in the retort-house, but lower the value of the 
“ coke produced.” Instead of buying coal, as suggested, on 
the therm value, a more effective plan for producing the 
necessary improvement might be by arranging a condition 
of a contract that deductions from price should be made 
on a sliding-scale based on the increased percentage of inert 
material from an agreed datum-line, which might be estab- 
lished on pre-war information. This would bring home to 
the owners and miners more than anything else the futility 
of attempting to sell at the price of genuine coal large per- 
centages of useless material; and, beyond this, it would 
carry with it the advantage of improving the quality of the 
coke produced. 

There can be no question that the interests of coal con- 
sumers have not been reckoned with as they should have 
been in the settlement that has just been effected with the 
miners. One lesson of the Peace Treaty has so far not 
been effective. Quantity of coal was spoken of, but not 
quality. Germany has fully realized the omission, and, as 
far as possible, has taken advantage of it. But perhaps 
it is not too late to effect some understanding as to quality 
under the rearrangements in the British coalindustry. Can- 
not something be done by consumers—gas and -electricity 
undertakings, and the iron and steel industry among them— 
to bring home to both owners and miners their responsibility 
in this matter of quality, and to get a condition regarding it 
inserted in the permanent agreement ? We cannot make a 





suggestion as to the terms of such a condition. It must 
be a matter for the collective wisdom of the experts. 

In considering their future policy in respect of economical 
production, there is another matter of importance for the 
owners and miners. It is that an eye must be kept on the 
developments in other countries, and on alternative fuels. 
Not only must an eye be kept on other countries and alter- 
native fuels, but there must be practical action to anticipate 
developments. The competition of peat may be left out of 
consideration as having more or less only local significance ; 
but there is brown coal and lignite and oil. As to brown 
coal and lignite, Sir George mentions two important facts 
that should be borne in mind. The world’s output of 
brown coal and lignite in 1920 was about 143 million tons, 
or 11 p.ct. of the total coal output of 1300 million tons. 
The German output of lignite last year was no less than 
111 million tons. To the extent that Germany can meet 
her own requirements for heat and power by the develop- 
ment of lignite, peat, and water power, the output of her 
coal mines will be set free for export. The coal owners 
and the miners (with the condition of the British coal export 
trade before them) will indeed do well to keep an eye on 
the developments of brown coal and lignite in Germany 
and elsewhere. These are not mere phrases in the lecture 
to be read and lightly passed by. ‘hey are warnings. So 
are the recent developments in the importation of coal ; and 
so are those in the use of fuel oil. Fuel oil is becoming a 
stronger competitor of coal day by day for industrial pur- 
poses, and, though the known natural sources of supply may 
diminish with the passing years, the concern of the coal 
industry to-day is with the immediate future, and not with 
some years ahead. On the other hand, there does not 
appear any likelihood of alcohol coming in seriously, at all 
events for the present, to assist in the solution of our fuel and 
power problems; and much as Sir George thinks of the merits 
for domestic purposes of solid smokeless fuel produced by 
low-temperature carbonization, he does not speak hopefully 
of the costs being so reduced, nor of the products realizing 
such a market value, that he can yet say the commercial 
prospects are good. But he isnot at present in a position to 
speak definitely. The matter is one for exploration; and this 
exploration is proceeding (as will be seen by an article else- 
where) at the Fuel Research Station. 

There are a great number of points in the lecture —all 
attractive, and all inviting comment; but they must be left. 
However, the gas industry, given better coal, would be well 
content with its position—present and prospective—as shown 
by the facts of the situation as presented in the lecture. 
The field before it is a vast one, and its outer limits are de- 
fined by the coal consumption in domestic life and in in- 
dustry. There is also evidence in the lecture that nothing 
has yet been discovered that affects the supremacy of gas 
as a convenient labour-saving fuel, the efficiencies of which 
in production and use are good, and are capable of further 
improvement. But coal will remain for a long time the 
world’s main source of fuel. The chief of our fuel problems 
is how to make the best use of coal; and the views of Sir 
George upon this point are found concentrated in the con- 
clusions he gives towards the end of his lecture. 


Gas Manufacturing Economy and Policy. 


It has been said before, and it may be said again, that 
there never was a time when the gas industry was vibrating 
with greater technical interest than it does at present. 
Activity is found in every quarter of its operations. The 
industry, while claiming a good heat efficiency in its pro- 
cesses, stands self-accused in the matter of wasting heat, 
part at any rate of which is recoverable. The means by 
which there can be recovery is under consideration. The 
practical application that has so far met with most general 
approval is the waste-heat boiler; but there must not be 
oversight of the preference of Sir George Beilby for utiliz- 
ing the waste heat of vertical retort-settings for preheating 
purposes, and so in this way saving fuel, though a high 
steam production, or a high capacity for air pre-heating, 
must not be taken as a merit, but rather as having good 
relationship with the thermal inefficiency of the setting 
itself. "The waste heat in water-gas production is a different 
matter; and no better way of utilization seems possible than 
to increase the efficiency of the process by making it self- 
supporting in the matter of steam. Another great waste is 
in the heat of spent charges; and the only way of conserv- 
ing this appears to be by combining carbonizing plants with 
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water-gas generators, or by adopting the Zurich process 
(about which, however, we want to know more), which was 
incidentally referred to in one of the papers—that by Mr. 
E. G, Stewart—at the conference of the Institution of Civil 
Engineers. There is activity, too, in the matter of the 
manufacture of gas. There is acknowledgment now that in 
gas production we have done many things which we ought 
not to have done, but at the same time there is “ health” 
in us. Work is going forward with the object of assisting 
the industry to mend its ways—by producing the maximum 
number of therms from the coal used, subject to the com- 
position of the gas being kept constant, and always with 
subservience to economic considerations. There were two 
papers read at the conference of the Institution of Civil 
Engineers which were concerned with these questions—that 
by Mr. E. G. Stewart on the “ Utilization of Waste Heat 
“in Gas- Works,” and the other by Dr. J. S. G. Thomas on 
“ Desiderata in the Qualities of Town Gas.” Passing along 
to the Institution of Mechanical Engineers, the two papers 
that had chief interest for us there were those contributed 
by Mr. E. V. Evans on “The Chemistry of Combustion,” 
and by Prof. W. A. Bone on “ The Low-Temperature 
“Carbonization of Coal.” All these papers should be read 
and studied. There is little in the first three on which to 
comment, because the major part of the gas profession 
agrees with practically all that is advanced in them. 

There is no question that every part of the heat waste in 
gas-works that can be economically prevented or recovered 
should be. The word “ economically ” is important, because 
on first blush some of the plans proposed may not have the 
appearance of economy in them. For instance, the waste- 
heat boiler, in comparison with an ordinary boiler and setting 
per se, may appear highly expensive in respect of capital 
cost; but comparison must be with the total costs of the 
available steam by one system and the other. Mr. Stewart 
examines this question ; and the figures that he gives, under 
the conditions described, show that, particularly in connec- 
tion with the utilization of the heat of water-gas plants, the 
bye-product steam has a value which makes its generation 
a good remunerative proposition; and in connection with 
the utilization of waste heat from carbonization and other 
sources, less so, but still profitable. In connection with 
blue water gas, he puts, under the conditions mentioned, the 
actual saving at o66d. per therm produced, which would 
pay for the installation in just over two years. A boiler on 
the carburetted water-gas plant at the Fulham works of the 
Gas Light and Coke Company has been in operation nearly 
two years, evaporating up to 800 gallons per hour, with an 
entire absence of operating trouble. In the case of the 
waste heat from carbonizing plant, he calculates the saving 
at o:2d. per therm, “The saving of o-2d. to o7d. per 
“ therm,” he remarks, “ usually repays the outlay in two to 
“ five years, and adoption ought to be rapid on this account, 
“no less than the raising of gas-making efficiency to 82 p.ct. 
“in carbonization, and 70 p.ct. in gasification.” 

The paper by Dr. Thomas was an excellent concentra- 
tion of advocacy for sending out gas as pure as possible, and 
for its composition being as constant as is realizable—the 
latter of which is vital to efficiency. There is general agree- 
ment that sulphur compounds should be kept as low as con- 
ditions and economy will permit; and that it is an economy 
to eliminate cyanogen and naphthalene as completely as 
may be in view of the plant-damaging effects of the former, 
and the trouble and labour that the latter brings upon both 
undertaking and consumer. In regard to cyanogen, the hope 
is expressed that simple and efficient apparatus will soon 
be forthcoming which will enable elimination at small ex- 
pense. With regard to composition, there seemed to be, on 
the part of one or two speakers, a little misunderstanding of 
Dr. Thomas’s point. He was not advocating a universal 
standard composition. As achemist he would be the last 
to do so, in view of the fact that equal thermal values per 
cubic foot can be produced by gas of varied composition. 

Constancy of composition applies to a district of supply, in 
order that pressures suitable to the density of the gas may 
also be kept approximately constant. At the same time, in 
view of the indeterminate position of the problem as to the 
economic production of gas, Dr. Thomas is dead-against 
any legal restriction of inerts; and this view met with the 
heartiest approval on the part of the speakers, although not 
one of them had a good word to say for avoidable inerts. 

The contribution of Mr. Evans to the Mechanicals con- 
ference was an appeal to all fuel users. Coal is the basis 
of heat for all industries ; it is also the basis of much else 


that is required by several industries—the chemical in par- 
ticular. As a fuel unprepared in any way, coal is a crude 
and unrefined material; and the line of argument pursued 
by Mr. Evans shows the highly complex nature of the 
reactions, both physical and chemical, which take place 
during the combustion of raw coal, and the consequent 
difficulty of controlling its combustion in an adequate 
manner, and at the same time obtaining the maximum 
conversion of energy. Further the combustion of raw 
coal means an appalling waste of inorganic and organic 
chemical products which are required for building-up our 
chemical industries, and to enable us the better to compete 
with producers in other lands—particularly Germany. 


Prof. Bone and Smokeless Fuel. 


THERE was Prof. Bone’s paper on the “ Low-Temperature 
“ Carbonization of Coal.” He regards low-temperature car- 
bonization as very important from mainly one point of view. 
Other points of view are kept in the background; but the 
very fact gives them the greater prominence. His main 
arguments are that smokeless fuel produced by low-tem- 
perature carbonization is necessary for the public, that gas 
costing the consumer up to 15d. per therm is in danger of 
becoming for domestic heating a luxury for the com- 
paratively well-to-do, and that smokeless fuel—though of 
lower radiant efficiency than the gas-fire—is the cheaper in 
respect of the fuel cost per therm of radiation into the room. 
Prof. Bone is here submitting a case on altogether hypo- 
thetical premises. There is no really reliable evidence yet as 
to the economic position of low-temperature carbonization, 
and therefore the cost of the fuel on the large scale is at the 
present time a matter of conjecture, and not of fact. Sir 
George Beilby, favourable as he is to solid smokeless fuel, 
shows this in his James Forrest Lecture. Nothing definite 
is known as to capital and labour costs; and market condi- 
tions are too freakish for raw material and products to allow 
any positive declaration to be made as to the ultimate 
selling prices of the semi-coke. The commercial aspect of 
the matter must be the determining factor. 

This is a question of coal economy and thermal efficiency, 
and coal economy will be best served by its most efficient 
use. Prof. Bone gives the gas-fire a radiant gross efficiency 
of 44 p.ct. on the gross calorific value of the fuel; and for 
low-temperature semi-coke, only 32° p.ct.—a difference of 
12 p.ct. It is as well known to Prof. Bone as to ourselves 
that the gas-fire gives to a room more useful heat than the 
radiant variety, which raises the actual efficiency to (say) 
from 70 to 75 p.ct. Based on useful heat, in relation to 
the heat units supplied, the gas-fire is far and away the 
more efficient heating medium. All investigators, too, will 
not admit a radiant efficiency of 32 p.ct. for low-temperature 
coke; and all investigators will not admit that they have 
escaped meeting with gas-fires that will give a higher radiant 
efficiency than the 44 p.ct. mentioned in the paper. 

As to the 15d. per therm for gas, Prof. Bone is taking a 
top figure. There are undertakings up North that, before 
the coal strike, were supplying at half this price; there is 
one down South that is supplying gas to-day, despite the 
coal strike, at 114d. per therm. This figure and the 15d. 
are based on the uppermost ridge of coal and labour costs. 
Coal and labour costs are being lowered; and the sliding- 
scale is again coming into operation. The 15d. is, where it 
obtains, a temporary condition. The labour-saving advant- 
age of gas is a permanent condition. And the demand of 
consumers for gas-fires during the reign of high gas prices 
and hard capital conditions has been an embarrassment to 
most gas undertakings. There is some difficulty in recon- 
ciling Prof. Bone’s views as to luxury with public demand, 
and with the public evidencing a willingness to pay for 
convenience and labour-saving, which semi-coke will not 
give them. To meet this tendency of the public, the gas 
industry has not reached the limit of the number of therms 
it will distribute through its mains per ton of coal treated. 
There are some engineers looking to putting 18 to 20 million 
B.Th.U. into the possession of the householder per ton of 
coal carbonized; and with an average higher efficiency in 
use for all purposes than in the case of coal or semi-coke, 
the total advantage will lie on the side of gas, and not on 
that of the semi-coke. 

Prof. Bone’s ideals would restrict the service of the gas 
industry, as well as that of carbon monoxide, upon which 
he would impose a strict limitation. Turning to the table 
appended to Dr. Thomas’s paper at the conference of the 
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Institution of Civ:l Engineers, the figures show the high 
thermal intensity of carbon monoxide, the small volume 
of air necessary for its complete combustion, and the low 
volume contribution to the products of combustion. The 
percentage of thermal radiation of carbon monoxide from a 
non-luminous flame is also a figure of considerable interest. 
These are matters which show the high efficiency of carbon 
monoxide as a constituent of gas; but Prof. Bone would 
rob the consumer of these advantages, in order to obviate a 
theoretical risk which practice and experience show to be 
positively infinitesimal. The object-lessons which the re- 
cent coal strike has presented in regard to this particular 
matter, we cannot hope will alter Prof. Bone’s opinions, but 
that they will influence the minds of most other people is 
pretty certain. Gas companies have been distributing up 
to 40 to 60 p.ct. (and we believe occasionally more) water 
gas during certain weeks of the strike, and nothing of an 
unusual nature has happened as a consequence. Withal 
Prof. Bone would prefer low-temperature carbonization and 
a restriction of the carbon monoxide ingas. Really, looking 
at all the aspects of the matter, we cannot tell why. 














Gas Examiser Appointments. 


In the editorial article last week on the appointment and 
qualification of gas examiners, it was remarked: “ Having in view 
the inspiring of public confidence, it is a pity that, where the 
gas suppliers are local authorities, the appointment of examiners 
is*not entirely shifted from them, and made a function of the 
county councilor quarter sessions.” Reading the Gas Regulation 
Act again, we find interpolated words in sub-section 3 of clause 4 
which do preclude local authorities owning gas undertakings from 
making such appointments. The sub-section says: “ The local 
authority may, wnless they are themselves the undertakers, appoint a 
competent and impartial person to be a gas examiner.” Closely 
following this, county councils and quarter sessions are em- 
powered to appoint examiners where local authorities do not do 
so, or where the possession of a gas undertaking is a disability 
to the performance of the duty. 





Emergency Restrictions. 


All the emergency restrictions necessitated by the coal strike 
have been swept away. Coal when it can be obtained can now 
be moved, distributed, consumed, and exported just as there is 
the inclination or the demand. Consumers have again to depend 
entirely on their own arrangements for supplies ; and prices are 
to be governed solely by market conditions. The Mines Depart- 
ment warns all concerned that, notwithstanding the resumption 
of work at the pits, sufficient supplies of coal are not likely to be 
available until the pits are in full operation again ; and this may 
take some time to attain. It will all depend upon the condition 
of the pits. Some of the foreign coal bought by the Govern- 
ment is still available for consumers unable to satisfy their 
requirements of British coal. The Government factors have in 
hand the disposal of the material. 


Research and Anti-Dumping. 


There does not appear on the surface to be a close connec, 
tion between research and anti-dumping ; but Sir Clifford Allbutt 
Regius Professor of Physics of Cambridge, and 45 other professors 
and teachers of science at the English and Scottish Universities, 
have made an appeal regarding the Safeguarding of Industries Bill. 
They submit that the policy of excluding the chemical products 
of Germany and other foreign countries, while aiming at the 
encouragement of our own manufactures, will in practice fail to 
increase or even to maintain scientific supplies. It will have the 
effect of raising the price of all such requirements, and destroy- 
ing the stimulus of foreign competition towards improvements in 
British articles. Thus this policy will ultimately hinder the ad- 
vance of scientific knowledge in this country, and place us at a 
disadvantage with Germany, whose leading position in scientific 
research will be made unassailable. Research students must be 
allowed to purchase such essentials as scientific books, glassware, 
apparatus, instruments, and chemicals in the cheapest possible 
markets, wherever and whenever they are required. Many 
articles in use in University laboratories cannot be found at 
present in this country, while in the majority of cases where the 
article is produced both in this country and in Germany, experi- 





ence shows that the German product is cheaper and better than 
the British. To exclude German manufactures would therefore 
be to put a check on research work, and to do so at a time when 
such investigations are urgently needed after five years of waste 
and interruption of study. 


PERSONAL. 


Our readers will be pleased to hear, as we have done from a 
friend, that Prof. W. A. Bone has so far recovered after his recent 
operation that he has been able to journey with his wife to a 
Yorkshire moorland retreat for a month’s recruitment of his 
health. He has not yet resumed work, but hopes to do so fully 
in September. Meantime, he is getting as much holiday as he 
can in the bracing air where he is located. We hope the result 
will be highly beneficial. 


Councillor Dr. G. G. Gray, the esteemed Chairman of the 
Hastings and St. Leonards Gas Company, has been a member 
of the Hastings Town Council for nearly a quarter-of-a-century ; 
and during this time his profession as a barrister-at-law has 
enabled him to render outstanding service to the town. Tangible 
proof of appreciation of this was given on a recent evening, when 
Dr. Gray was entertained at dinner at the Queen’s Hotel by a 
number of the townspeople who, headed by the Mayor (Alderman 
W. J. Fellows), subscribed for a testimonial. This was in the 
form of a silver fruit dish briefly and appropriately engraved, 
which his Worship handed to the guest of the evening, with a 
speech that recounted several of the major undertakings of the 
Council during the doctor’s membership. 


The Lancaster Town Council last Wednesday appointed Mr. 
H. B. KNow ces, of Nuneaton, and formerly of Morecambe, Works 
Superintendent at the Lancaster Gas-Works, in succession to 
Mr. J. T. Harnes, who has gone to Bolton. 


Mr. ARTHUR WELLs, of Sevenoaks, has been appointed Gas 
Manager to the Milton Regis (Kent) Urban District Council. 





OBITUARY. 


The death occurred last Wednesday, at the age of 79, of Sir 
HerBeErT H. Bart ett, Bart., who had for a long period been 
associated with the firm of Perry & Co., Ltd., of Westminster 
and Bow. 











The Value of Research Work. 


Every plant operator, said Mr. Edward L. Rieha, of Baltimore, 
in a paper presented at the Southern Gas Association convention, 
should, from time to time, do some research work on his own 
initiative that will ultimately aid in bettering gas manufacturing 
methods. He hoped that, before another meeting came round, 
the Association would have taken steps to establish a Chair of 
Gas Engineering and Fuel Research at one of the larger Southern 
Universities. Such action would render to all concerned an 
incalculable amount of benefit, especially as they advanced into 
the future, replete with its many problems and difficulties. Besides 
this, it would open the way for young men to be more properly 
trained. What research has done for other industries, he went 
on, it can do for the gas industry. It is only lately that the gas 
industry has proved what an important factor it has been in the 
existence of the people. They must demand their rightful place 
in the category of the great essential industries. Perplexing and 
harassing as the problems have been, the only solution lay in 
setting-up a united front against any and all regulating measures 
that may be putting a strangle-hold upon the legitimate develop- 
ment of the gas industry, “thereby not only injuring the interests 
of every human being in the country, but jeopardizing one of the 
greatest national safeguards as well.” 


<a 
—_— 


Coal and Coke Export Restrictions Removed.—The Board of 
Trade Licensing Section announce that, as from July 4, 1921, the 
restrictions on the export of ooal, coke, and manufactured fuel 
have been removed. 


Lowering a Tank Bottom.—In connection with a new ten 
million c.ft. holder at Baltimore, the putting in place of the bottom 
of the steel tank proved to be ajobofsome magnitude. Describ- 
ing the work, Mr. A. W. Hawks, jun., says that, in order to rivet 
the sheets constituting the bottom of the tank, it had to be raised 
from the foundation far enough to permit a man to work beneath ; 
and the problem, after getting the man out, was to lower the 
bottom uniformly, after removing the blocking, so as to prevent 
buckling or undue strain upon the sheets. The bottom was 
275 ft. in diameter, and weighed 500 tons. The usual method of 
lowering by screwjacks was adopted; 300 jacks in all being em: 
ployed, operated by 372 men. At the sound of a whistle, each 
man walked half way round the screw, and waited for the next 
signal. In this way, all the screws made the same number of 
turns, and the plates were safely bedded in about an hour. When 
completed, the steel tank will hold 16} million gallons of water; 
being 38 ft. deep, and covering 1} acres of foundation, 
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ELECTRICITY SUPPLY MEMORANDA. 





Tue Electricity Commissioners deserve the sympathy of all tech- 
nical men over the work which they have undertaken in connec- 
tion with the reorganization of the electricity generating power 
of the country, which reorganization is 
London Schemes and likely to: be reduced to a shadow of what 
Vanishing Ideals. _ was originally contemplated by our credu- 
lous Government. Just recently the Com- 
missioners have had under consideration a mass of schemes, some 
half-a-dozen in all, for bringing about (according to the theory) a 
better condition of things in respect of. electricity production for 
London and the Home Counties. But the further they have 
penetrated into the depths of the vast. problem of dealing with 
the electricity requirements of the defined area, the more evident 
it has become that the ideals of the past are vanishing into space, 
and that evolution must take its ordinary course. This was 
particularly seen in connection with the engineering evidence 
laid before the Commissioners by Mr. J. H. Rider, on behalf 
of the London County Council and those authorities who are 
acting with that body. From what he said, it was abundantly 
clear that the much-lauded super-power stations have receded 
into the dim and distant future, and that nothing in the nature of 
a really radical change will take. place for long to come. What 
else could have been expected? Extensive station scrapping, 
gigantic capital expenditure, heavy costs of labour and materials, 
and all the rest of it, make the required expenditure, even on a 
rough estimate, something that staggers the most enthusiastic of 
those who were originally favourable to the super-power station 
policy. We have spoken of evolution. The lines the London 
County Council propose should be taken are those which began 
their materialization even before the war period. There is talk 
now of doing what it was intended to do then—to link-up the dif- 
ferent stations that are relatively modern and efficient; to scrap 
the stations that are obsolete, and therefore uneconomical; and 
to add plant to the efficient stations. Then in the days afar off 
the super-power stations would be gradually reared, and the 
others would, as deficiency and: old-age come, disappear in the 
natural order of things. That is in general outline what the 
London County Council scheme is now contemplating. 


When the super-power stations come, 
the sites marked-out for them are on the 
banks of the Thames—one where the 
Thames Bank Iron-Works at one time 
existed, and others at Chiswick, Beckton, and Greenwich. There 
is an interesting point about the Beckton site. According to the 
evidence, it seems that it will be developed to work in conjunc. 
tion with the Gas Light and Coke Company’s “ super-station.” 
This is a presumption, in view of the fact that Mr. Rider made 
references to the use of the bye-products of an existing coal car- 
bonization plant, which no doubt means the utilization of gas 
coke from Beckton for steam-raising. It is also understood that 
Mr. D. Milne Watson, the Governor of the Gas Light and Coke 
Company, is to be called to giveevidenee. [Since this was written, 
the evidence has been given—see p. 47.] It is believed by the 
technical witnesses that the first part of the scheme—the linking-up 
of stations, the discarding of inefficient ones, and the extension of 
present plant—will result in a considerable saving, particularly 
in the matter of fuel costs, seeing it is calculated that by these 
means the consumption of coal per unit generated can be reduced 
from 3'9 lbs. to 2°85 lbs., which is a saving of 1°05 lbs. per unit. 
But even this part of the scheme will cost an immense amount 
of money. It is said that on linking-up alone a million sterling 
will be required, and, in addition to this, the plant extensions 
will cost a considerable sum. Beyond this a joint electricity 
authority is to be established, which again will represent an ex- 
penditure of at least £50,000 a year. Therefore, it cannot be 
anticipated that for London and the Home Counties the scheme 
of itself will do much towards decreasing the price of electric 
current. Yet the schemes. were. advocated with the object of 
cheapening the supply. In view of this it comes as a very bad 
shock to many electrical men to learn that the railway companies 
absolutely decline to have anything to do with these schemes, in- 
asmuch as they are satisfied they can generate electrical energy 
for themselves as cheaply as any joint authority can do it for 
them. In fact, it came out in the evidence that the railway com- 
panies would be quite prepared to supply some of the outer areas 
with current quite as cheaply as it is believed any electricity 
authority could do. This may prove to be an advantage, in view 
of the fact that it is now acknowledged that the outer areas 
cannot possibly be supplied from the central area for some time 
ahead, and even then the cost of distribution would raise the 
charges to something considerably more than those that will 
obtain in the inner area. When the Ministry of Transport and 
the Government consider these various facts, they will find in 
them additional evidence of the misleading character of the re- 
ports that induced them to wander into this (to them) unknown 
land. By the way, we see that city financial authorities are again 
attacking the expenditure of money at the present time on these 
big schemes; and advice is still freely flowing westwards urging 
that nothing should be done with them until more prosperous 
times. Ina letter headed “ Rake’s Progress,” which appeared in 


Plans. and 
Expenditure. 





the “ Times.” last week, and was signed “‘ London Elector,” the 
question of extravagant expenditure on schemes of this nature 
was particularly emphasized. The writer pointed to the para- 
doxical condition of the Government impressing Local Authori- 
ties and others with the vital necessity for keeping down rates 
and curtailing expenditure, while empowering the Electricity 
Commissioners to force them into an opposite course. 
Some time towards the end of next 
Joint Authority for month, the Electricity Commissioners 
North Lancashire. will have before them a scheme for the 
constitution of a Joint Authority for 

North Lancashire, Westmoreland, and South Cumberland. The 
scheme is as yet only in draft, and has to be considered by the 
various local authoritiesinthe area. Of course, according to the 
embryonic plans, it will positively result in a large economy. It 
is proposed that the Joint Authority shall consist of thirty 
members, and that among the powers to be conferred upon 
them shall be the supply of outside consumers, and entering into 
agreements for the utilization of water power, waste heat, and 
other forms of energy. A point which will particularly interest 
the gas suppliers in the area is that it is contemplated to obtain 
sanction to the erection of bye-product plant. The supply of elec- 
trical apparatus is also in the programme. 
Electrical engineers are, as has been seen 
lately, giving more consideration than 
formerly to the question of the use of 
alternative fuels, and methods of gene- 
rating current; and there is little doubt that they will have to 
pay more attention at the commercial end (now that electrical 
energy costs have risen) to the claims of competitors of the elec- 
tric motor. In an article in the “ Electrician,” Prof. Burstall, 
Dean of the Faculty of Science of the University of Birmingham, 
shows our electrical friends comparative costs for power with 
gas-engines, which will continuously develop 37 B.H.P., working 
on town’s gas, suction gas using anthracite, and suction gas using 
coke. Of course, the most important element in a gas-engine is 
the fuel cost per therm, which in these days ranges between (say) 
6d. and 1s. 2d. But it must be remembered that Prof. Burstall’s 
figures only apply to these times, when costs are on the crest of 
the expenditure wave; also that work is proceeding which will, 
it is hoped, considerably reduce the costs of raw material and 
labour per therm, and thus make a material difference in the 
cost of the fuel per B.H.P. hour. The initial expense of a 37-B.H.P. 
engine for lighting gas delivered and fixed at Birmingham would 
be £800. Fuel cost (50 hours per week and 50 weeks per year), 
at 11d. per therm, would be £424; interest at 7} p.ct., £60; 
repairs, renewals, and sinking fund at 1o p.ct., £80; lubrication 
and waste, £20; and cooling water at gd. per 1000 gallons, £10— 
total, £594. The total B.H.p.-hours would be 92,500; and the 
cost per B.H.P.-hour, 1°54d. It will be noticed that the fuel cost 
is the greatest item. It amounts to 11d. per B.H.P.-hour—that is, 
using 10,000 B.Th.U. per B.H.P.-hour. This being calculated at 
11d. per therm, there is a good prospect, as prices settle-down to 
the new economic level, of the total of 1°54d. per B.H.P. being con- 
siderably reduced. Working with suction gas, the capital cost of 
the plant and engine delivered and fixed in Birmingham would be 
£1204. The interest on capital at 7} p.ct. would be £91; labour, 
£75; repairs, renewal, and sinking fund at 10 p.ct., £120; lubri- 
cation and waste, £18; water at gd. per 1000 gallons, £10. With 
anthracite at £3 18s. 6d. per ton, the cost is £161; and the total 
cost per annum comes to £475. The consumption of anthracite 
is taken at 1 lb. per B.H.P.-hour, which is a liberal figure, and will 
include starting and stand-by losses. Working on coke with the 
same plant, the consumption is taken at 1°25 lbs. per B.H.P. per 
hour; and the price of coke at £2 3s. The only variation from 
the several items of cost is the coke expenditure, which is £108 ; 
the total cost being £422 per annum, Working the plant with 
anthracite, the cost per B.H.P.-hour is 1°32d.,and with coke r'ogd., 
as compared with the 1°54d. for town’s gas—the fuel cost of which 
will in time to come admit of a greater reduction than with the 
suction-gas plants. Although the use of coke in the suction-gas 
plant necessitates a little more labour, it gives the lowest cost per 
B.H.P.-hour,. 


Gas-Engine 
Competition. 


There has been much said as to the 
Oil-Engine Costs. cheapness of generating electricity by 
oil engines; but Prof. Burstall indicates 
that, when all costs are taken into account, the claim is highly 
fictitious. A favourite representation of low expense is. the bare 
fuel cost. But the figures show that the cost of a 37 B.H.P. oil- 
engine delivered and fixed in Birmingham is £1171; and the in- 
terest on capital at 7} p.ct. amounts to £88. The crude oil at 
£5 5s. per ton cost £165 for the same B.H.P.-hours as in the case 
of the gas-engines. To the items for interest and crude oil, there 
have to be added: Labour, £50; lubrication, £20; water, £10; 
and repairs and depreciation, £117—a total of £450, which 
corresponds to 1°16d. per B.H.P.-hour. Prof. Burstall holds the 
view that the oil-engine has very nearly reached its economical 
limit, and that it is not likely to increase materially in efficiency. 
But in the caseof the gas-engine, there is a considerable amount 
of fairly high-temperature heat which could be utilized. He also 
points out that the principle of regeneration does not appear to 
have received the attention it deserves in the development of the 
internal combustion engine. : 
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Although the. coal strike has come to an 
end, the changes that have been made 
from coal to oil burning for the raising 
of steam at electricity power stations are not likely to be alto- 
gether discontinued, unless coal costs, supply a persuasive argu- 
ment to the retracing of footsteps to the utilization of solid fuel. 
Engineers are coming to the conclusion that an amount of flexi- 
bility in the fuel employed for the raising of steam is a good and 
valuable thing. In the“ Tramways and Railway World,” the 
Engineer of the Hull Corporation Tramways has been giving in- 
formation as to the cost of working with oil in his particular case. 
A number of the boilers at the power station—sufficient to take 
the whole of the tramway load—were equipped with gravity-fed 
burners, with oil-jets arranged in the centre of steam-jets; and he 
gives information as to the relative consumption of coal and oil 
per unit of electricity generated, together with the cost. The oil 
used is a Mexican residual, with a specific gravity of ‘987, and a 
calorific value of 18,750 B.Th.U. per lb. The cost of the fuel oil 
is £5 5s. perton. Taking the results of a fortnight’s working, the 
oil fuel consumed amounted to 232 tons, and there were generated 
238,865 units of electricity. The fuel consumed per unit gene- 
rated was 2'17 lbs., and the cost of the fuel per unit generated 
was 1'223d. In the case of coal, 384 tons were used to generate 
an equal number of units, and the quantity consumed per unit 
generated was 36 lbs. The total cost per unit generated (coal 
only) was o°86d. per ton. It will be seen from these figures that 
the cost of coal per unit of electricity generated is lower than in 
the case of the oil. But this is for fuel only; and there are 
several other figures that must be taken into account in arriving 
at the relative cost of employing the two fuels for this parti- 
cular purpose. But although the cost of coal is somewhat lower 
than the cost of oil per unit generated, if we assume that the 
calorific value of the coal is 13,000 B.Th.U. per lb., it will be seen 
—the consumption being 3°6 lbs. per unit—that 46,800 B.Th.U. 
were expended per unit of electricity generated; whereas in the 
case of oil, 40,687 B.Th.U. were required per unit of electricity 
generated. From this it will be remarked that the oil:was used 
at a greater efficiency than the coal. But after all is said and 
done, the expenditure of-oil and of coal per unit generated only 
shows an efficiency, on these figures, of 8°4 p.ct. in the case of the 
former, as compared with 7°34 p.ct. in the case of tbe latter, in 
addition to which there is, of course, the fuel required for the 
supply of the steam jets for the injection of the oil. By the way, 
we see that at Middlesbrough the cost of electrical energy to 
power consumers is to be increased by 4d. per unit, owing to the 
increased cost of oil-firing at the stations of the Cleveland and 
Durham Electric Power Company. Bearing upon the question 
of the cost of converting boilers to oil-firing, the amount appears 
to vary considerably in different places. The cost of converting 
the boilers at Hull was only £300, whereas instances have ap- 
peared where it has amounted to as much as {700 per boiler, 
and even higher expenditure is mentioned for other installations. 
But uo doubt these include some auxiliary charges. From Bexley 
comes the information that one of the boilers at the electricity 
station has been converted for oil fuel at a cost of only {12 by 
direct labour; while the lowest tender received for the work was 
£650! At Halifax, some boilers have been constructed so that 
they can be used for either coal or oil. 


We find other articles interesting reading 
Sources of Powerfor in the “ Electrician” on this subject of 
Electricity Generation. fuel for electric power production. There 
is one by Mr. Percy E. Rycroft dealing 
with alternatives tocoal. One of the first of the interesting points 
contained in it is au analysis of the sources of power by which the 
approximately 5000 million units of electricity were generated by 
the electricity supply authorities in Great Britain during the year 
ended March 31, tg1g. It is as follows: By coal and coke, 4623 
million units; by waste heat, 68 millions; by exhaust steam, 
58 millions ; by refuse, 28 millions; by tar fuel, 4 millions ; by town 
gas and suction gas, 61 millions; by oil-engines, 23 millions; and 
by water power, 11 millions. It will be observed that next to coal 
and coke, waste heat comes; and a good third is town gas and 
suction gas. Oil-engines come low in the list. Being for 1919, 
the figures may have undergone some change. More coke, for 
instance, is used. Latterly, too, there has not been the waste 
heat available; and the oil-firing of steam-boilers has come in to 
disturb the relation of the figures. Nevertheless, they are in- 
teresting, in illustrating the 1919 reliance on the various sources 
of power. Mr. Rycroft regards oil-firing as a serious competitor 
to coal-firing; but as we have pointed out, by calculation on 
efficiency only, the cost of oil fuel must not be more than twice 
that of coal if it is to compete successfully. Of course, there are 
other considerations—such as labour, storage, prompt heating-up, 
ease of regulation, and the relative depreciation. These are 
points that require careful attention. In the article there is also 
allusion to the headway made by coke for steam-raising the last 
few years; and there is incidental reference to the “Sandwich” 
system and the Crosthwaite furnace. 


Oil Fuel. 





There has been great complaint the past 
two or three years as to the poor quality of 
coal delivered for electricity generation. 
Boilers have, been giving. low duty, labour has increased for the 
removalof ash, and.altogether engineers have been much, harassed 


Poor Coal. 





and perplexed. For some of them, it has been a good thing the 
demand for current has declined, or there would have been great 
difficulty in meeting requirements. In addition to high prices per 
ton, bad quality has added to the expense of generation. Take 
as an example Accrington. There has been a deficit of £12,000 
on the undertaking. The Chairman of the Electricity Committee 
(Ald. Higham) has stated that electricity is being generated at an 
appalling cost ; and an immediate increase in the price of energy 
is absolutely necessary. New plant has been installed, but there 
is yet little for it to do. One of the causes of expense and 
loss is the amount of ash in the coal. It is hoped that the new 
plant will do something towards alleviating the loss; but bad 
coal must detract from the efficiency of even new plant. 


iti, 


MODERN COKING PRACTICE.* 


[Reviewed by D. V. HoLttincworth, F.I.C., F.C.S.] 


On entering upon a critical review of the subject-matter com- 
prising the two volumes by Messrs. Christopher and Byrom of 
“ Modern Coking Practice,” the third edition of which is now 
published, one is first of all impelled to acknowledge the general 


excellence of the work. The mass of technical data presented is 
marshalled in such a logical and systematic manner, and is ac- 
companied by so many really excellent drawings and illustrations 
freely interspersed throughout the books, as to prevent any possi- 
bility of that confusion in the mind of the reader which so often 
follows the perusal of technical books of this character. 

To the student seeking to qualify himself for admission into 
what one is surely justified in terming a highly scientific industry, 
as well as to the workmen and officials already engaged therein, 
the work cannot fail to be of service; but because of the small 
amount of space devoted to considerations of the physical and 
chemical principles underlying the processes of carbonization, 
bye-product recovery, and rectification, to neither the student 
nor the manager will the work be of such complete service as it 
might have been had such principles been more fully treated. 

Whatever defects the present reviewer has felt called upon to 
mention in the following paragraphs are chiefly defects of omis- 
sion; and these the authors, as time and opportunity allow, will 
no doubt seek to remedy in future editions. 

In the course of one’s daily work it is frequently necessary to 
look-up particulars of production of coal, coke, or sulphate of 
ammonia; and it is somewhat irritating to be unable to find statis- 
tics of more recent date than 1913. The introductory chapter to 
Vol. I. would have been more interesting and useful if the quanti- 
ties set out in figs. 1 and 2 had been brought right up to date— 
surely the necessary information is available for all the materials 
mentioned. Again, in the chapter relating to impurities in coal, 
particulars (obtained as long ago as the year 1907) are given of 
the distribution of sulphur in the products of carbonization. One 
would imagine that more complete and recent information is 
available on this subject. 

The important matter of the preparation of coal for coking 
has been dealt with very fully, especially as regards coal washing 
and the plant for the purpose; but having regard to the fact that 
the processes of picking, screening, and drying of coal have such 
close connection with the coking industry, and that descriptions 
of these processes are not dealt with elsewhere, fuller treatment in 
the present work might have been expected. The most modern 
British and American methods of drying slack should certainly 
have been referred to. 

With respect to the evaluation of coal, the methods, which are 
well described, will be found very reliable. If one had any com- 
plaint to make, it would be that the subject was not treated 
exhaustively enough. Some account of the methods of analysis 
recommended by the American Commission could with advantage 
have been included. Emphasis might also have been laid on the 
necessity of rigidly maintaining standard conditions during the 
testing for volatile matter in coal. A description of the methods 
adopted by any one of the coke-oven construction companies to 
determine the yield of products from a coal submitted to them 
would have been a valuable addition to this chapter. 

In the section devoted to the development of coke-ovens, the 
authors give a very instructive and interesting calculation of the 
effects of heat regeneration. Both because of its importance and 
because of the labour which must have been expended on its pro- 
duction, this calculation is worthy of a good deal more comment 
than has been given to it by the authors. The general points in 
design of the various types of ovens are clearly dealt with; the 
wide experience of the authors enabling them to make valuable 
observations on the advantages and disadvantages of each. Not 
least in point of importance among the designs portrayed is one 
of an oven invented by one of the authors [Mr. Christopher} which 
appears to have considerable merit. 

In an appendix to the first volume, the account of coke-oven 
development is brought up to date by the inclusion of the most 
recent designs of Messrs. Coke and Gas Ovens, Ltd., the Simplex 
and Coppée Companies, and others. The reviewer cannot leave 
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this subject without commenting on the total absence of any 
reference to the nature and methods of manufacture of the re- 
fractory materials required in the construction of coke-ovens. 
One can hardly imagine a work dealing with modern coking prac- 
tice that does not contain some mention of so important a matter. 
An account of the general improvements in the preparation of 
refractories rendered necessary by the tendency towards higher 
temperatures and the need for quicker through-put, as well as 
comparisons both as to construction and working between British, 
Continental, and American practice, would certainly have been 
invaluable. 

In Chapter 10, the authors rightly draw attention to the need 
for the thorough mixing of coals to ensure a satisfactory coke. 
Works drawing supplies of fuel from various sources frequently 
have trouble through neglect of this precaution. No doubt the 
exigencies of space have prevented the inclusion of descriptions of 
other mechanical appliances, such as coke-cars, electric cranes, 
conveyors, &c., also of the useful electric winches for raising coke- 
oven doors, which are a feature of the Coke and Gas Ovens 
Company’s schemes. Further, the advantages of the rotary 
meter as a means of controlling the working of ovens merit some 
mention. 

Vol. II. opens with a very instructive original diagram showing 
the connection between the composition of coal and that of the 
products derived therefrom. “Here, again, one is disappointed 
that the authors have not seen fit to make a fuller commentary 
on the diagram, which really merits it. 

Thechapters dealing with condensers, exhausters, and scrubbers 
contain an enormous amount of valuable information—the sketches 
with which these pages are illustrated being particularly helpful 
to students. Perhaps in another edition room will be found for 
descriptions of the ingenious earthenware devices for filling tower 
scrubbers which bid fair considerably to increase their efficiency 
and reduce first cost. 

When dealing with the composition of ammoniacal liquor, the 
authors state that hydrocyanic acid is formed by the direct union 
of carbon, hydrogen, and nitrogen at high temperatures. One 
can hardly accept this asthe whole story. During the carboniza- 
tion of coal, HCN is undoubtedly formed in several ways—by the 
following, among others: 

1.—By the direct decomposition of nitrogenized bodies. This 

may be considered proved by the fact that HCN has 
been found in the products of low-temperature carboniza- 
tion when the temperature was of the order of 425° to 
450° C.—much too low a temperature for the reaction 
alluded to by the authors. 

2.—By the decomposition of ammonia as-— 

(a2) NH;+ C=HCN+ H, 
(b) NH; + CH, = HCN + 3H, 


As it has been repeatedly observed that the amount of cyanides 
increases as the ammonia decreases, it is to be feared the bulk of 
the former is formed through the destruction of ammonia. 

The table on p. 26, Vol. II., showing the constituents of am- 
moniacal liquor, would have been much improved if it had given 
+ quantities of these constituents present in a typical coke-oven 
iquor. 

Perhaps one of the best sections of the work is that dealing 
with the manufacture of sulphate of ammonia. The descriptions 
are clear and practical ; the copious illustrations being well repro- 
duced. Useful additions to these chapters would, however, have 
been descriptions of one or more of the several methods now in 
vogue of preparing sulphate of ammonia in a granular, neutral 
condition. A fuller description, too, of the manufacture of 
25 p.ct. concentrated ammoniacal: liquor would have been an 
improvement. 

The subject of tar distillation is not too fully treated in the 
work ; and having regard to the fact that at so many coke-works 
there are in operation processes for working-up the middle oils, 
the preparation of pyridine, and the purification of naphthalene, 
some account of these processes might with benefit have been 
included. 

In the introduction to Chapter VIII., again, the list of impuri- 
ties in crude benzole, although not by any means complete, would 
have been much improved if some idea of the quantities present 
had been stated. One would like, too, to have seen the authors 
break-away from the un-English way of spelling benzole. The 
National Benzole Association are to be heartily congratulated on 
having done so. Mr. Wilfrid Crow, of Barking (an authority on 
the matter), and the writer have long desired to see the substitu- 
tion of the more accurate and pleasant sounding benzole for 
benzol. The descriptive matter and illustrations relating to the 
rectification of crude spirit are very good indeed. Certain illus- 
Y= gg however, suffer somewhat by the rather heavy duplicate 
titles. 

In a work such as the one under review, which is deservedly 
looked upon as the vade mecum of the coke-oven industry, a very 
high standard of merit is expected. The writer ventures the 
opinion that, from a general point of view, this high standard is 
achieved, but from that of the student, who must know all there 
is to know about his subject and who likes to get as much of it as 
is possible from one place, the work falls just a little short of 
perfection, by reason of its lack of theoretical detail. However, 
the book is one which every one engaged in the coking industry 
should possess, and possessing will be the better equipped for the 
solution of the many problems which form so large a portion of 
his daily task, 





A VISIT TO THE FUEL RESEARCH BOARD'S 
STATION 


By Members of the Institution of Gas Engineers. 


THE past week was one in which engineers and chemists gave 
in London a large amount of consideration to industrial fuel eco- 
nomy and thermal efficiency ; and there was nothing more natural 
than that the station of the Fuel Research Board at East Green- 
wich, adjoining the large works of the South Metropolitan Gas 
Company,.should be the scene of much interested inspection, 


on the invitation of the Director of Fuel Research (Sir George 
Beilby, F.R.S.). There is reason for so much interest being taken 
in the station and in the work that is proceeding there ; for all the 
equipment and refinements of the laboratory are being applied 
by talented men to operations on an industrial scale, which 
is a totally different thing from purely laboratory scale operation. 
The Government did an excellent thing when, under the soundest 
of advice, they founded this station, and placed it under the care 
of such an enthusiastic worker in fuel problems. Here exact 
thermal balance-sheets can be produced; and we have had a 
good taste of this in the report that Sir George Beilby prepared 
on ‘“ Steaming in Vertical Retorts.” This report would have been 
presented at the annual meeting of the Institution of Gas Engi- 
neers in May had not circumstances of a relentless and unpleasant 
character intervened to prevent the carrying-out of the arrange- 
ments. It was Sir George’s intention that members of the Insti- 
tution should there and then pay a visit to the Research Station 
to inspect the plant and laboratory equipment with which the re- 
search had been carried out. But it couldnot be. Nevertheless, 
Sir George, ever thoughtful and courteous, resolved that the first 
technical body to visit the station should be the Institution of Gas 
Engineers. The gas profession will very greatly appreciate this 
honour. So on Wednesday last, some fifty members—with Mr. 
Thomas Goulden, the President, Mr. Thomas Hardie, the Senior 
Vice-President, and members of the Council, Mr. W. E. Price, 
the Hon. Secretary, and Mr. Walter T. Dunn, the Secretary—in- 
augurated what we feel sure is but the first of many visits of 
bodies of technical men to see what is being done in this matter 
of working-scale fuel research on systematic and in this country at 
any rate, incomparable lines. The next day a party of the Insti- 
tution of Civil Engineers went down ; on Friday a party from the 
Institution of Mechanical Engineers ; and on Monday this week 
Press representatives paid a visit. This has meant several days’ 
interruption of the work of the staff; but they will have the satis- 
faction of now knowing that a large number of professional men 
throughout the country are more intimate than they were before 
with the vastness and importance of the research work which is 
proceeding at the station. 

The Wednesday visit, however, is the one with which we are 
concerned. We have mentioned some of the visitors. There was 
also seen Mr. W. G. Bradshaw, the Chairman of the Commercial 
Gas Company, busily investigating the complex problem of how 
cheaper therms are to be made. Mr. H. E. Jones, the veteran 
gas engineer, came along, and freely and frankly acknowledged 
by the number of questions he asked that his education in car- 
bonizing matters, with all the years of experience and practical 
work that are upon him, is not complete. And so far as we can 
see, no living man’s ever will be; for of coal, its heat treatment, 
and its derivatives, we are now constantly having fresh revelation, 
through the persistent scientific work of to-day. 

To bid the visitors a personal welcome, Sir George Beilby came 
from his offices at Westminster, and so did his Assistant, Dr. C. H. 
Lander. At the station were met the Chief Engineer (Engineer- 
Commander J. Fraser Shaw, R.N.), and the Chief of Labora- 
tories (Mr. James G. King, F.1.C.). The company was divided 
into parties; and subsequently they severally had to thank for 
generous courtesy and explanations their guides—Mr. Alfreg 
Blackie (Chief Physicist), Mr. MacDougal (Assistant Chemist), Mr. 
Kentish (Assistant Chemist), Mr. Hurley (Student Engineer), Mr. 
Sparkes (Student Engineer), Mr. Edgecumbe (Assistant Chemist), 
Mr. Orton (Draughtsman), and Mr. Ockleford (Electrical Engi- 
neer). 


THE INSPECTION OF THE STATION. 


To say that the visitors were pleased with all they saw and all 
they learnt during the visit is only putting into print what most of 
them remarked before they left the station. Of the general fea- 
tures of the station, we have previously given an account from 
one of the reports of the Fuel Research Board [see “ JouRNAL,” 
April 27, 1920, p.191]. But further impressions are always to be 
gained by inspection. One is attracted by the excellent plan 
upon which the station has been laid out. There is room every- 
where; there is cleanliness; there is ample space for extensions 
and additional work when circumstances demand or are favour- 
able. The buildings are large, light, and airy. Comfort abounds. 
The main building in which the carbonizing and water-gas plant, 
boilers, and much else are located has a glazedroof. But itis lofty; 
and the building is mechanically well ventilated. The principal 
and vital plant being under cover in one building in this way, 
work can be carried on in all weathers; and there can be excel- 
lent concentration on the research by all engaged upon it, and con- 
tinuously. The environment alone is helpful to the workers. In 
short, scientific experimental work on an industrial scale could not 
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be prosecuted under better conditions. Everything is accessible ; 
and this admits of the closest supervision and control. 


CoaL AND MATERIALS RECEPTION. 


The station is bounded on one side by the main siding from 
the South-Eastern Railway leading into the works of the South 
Metropolitan Gas Company. From this a back siding has been 
laid for the use of the station, and is provided with a turntable. 
The sidings have been so arranged that coal can be received at 
the appropriate point and under cover, or other materials be 
delivered or secondary products despatched just as is most con- 
venient. 

The turntable is at one end’ of the main building. Under 
cover (forming part of the building) the trucks pass in, and the 
coal is discharged into a crusher and disintegrator, from which it 
is delivered into small wagons running on a narrow-gauge line. 
These pass over a weighing-machine, on to an elevator, and then 
to the high-level distribution system. This has all been well 
described as the “main artery” to the station. We pause here 
for a moment. As just said, all the coal is weighed; and it is 
also sampled on the incoming floor. About 5 p.ct. of the coal is 
taken as a sample. It is passed through a specially provided 
small crusher, and then the samples are taken to the laboratory 
for analysis. All that is to be known about the material before 
treatment is recorded. The small wagons are run at a height: of 
47 ft. over a series of hoppers each capable of holding about 
20 tons of coal or an equivalent volume of coke, for direct feeding 
into the plant below. 

THE Fue GAs AnD AIR SupPLy. 


Located in the main part of the building at the side opposite 
the coal-receiving point stands a Glover-West vertical retort 
plant. Hard by is a Humphreys and Glasgow water-gas plant, 
and nearer the coal-reception end is a set of horizontal steel 
retorts specially designed with a view to obtain accurate data on 
the subject of low-temperature carbonization. Looking round, 
we see large steam-boilers, condensers, scrubbers, washers, station 
meters, tar and liquor separators, &c. In fact, there is an amaz- 
ing amount of plant of various kinds in the building, and yet 
ample working-room for it all and space to spare. We have in 
the building a complete gas-works, with the exception of the oxide 
purifiers, which are in a building outside, and the gasholders, 

In view of the fact that blue water gas has been adopted as the 
fundamental fuel for the station, we may first of all refer to the 
Humphreys and Glasgow water-gas plant, which has a capacity 
of about half-a-million cubic feet of gas per day. Sir George 
Beilby has a preference for heating work being done by water gas, 
in view of the regularity in composition and quality with which 
the gas can be produced, and a heating value of about 300 B.Th.U. 
per cubic foot be assured. Moreover, the flame temperature of 
the gas is high, and it is entirely free from tarry impurities, which 
are important considerations in the extensive experimental work 
that proceeds at the station. Incidentally, it may be mentioned 
that the fuel for the generator is fed from an overhead hopper 
through a shoot of grate form, so that only coke falls into the 
generator—the breeze being separated during its descent on 
the shoot. The water gas is delivered from the plant into two 
20,000 c.ft. gasholders, from which the fuel gas distribution 
system starts, with the maintenance of a steady pressure on the 
mains of about 4 in. of water. The whole of the gas-heated ex- 
perimental plant, including the furnaces in the laboratories, is 
fed with the gas through meters, so that the consumption and 
heat units supplied are always known, and can be regulated with 
precision. At the same time, it ought to be mentioned that the 
water gas can be substituted by other gases of either lower or 
higher calorific value just as desired. Equal in importance to 
these standard conditions of the fuel supply, is the fact that there 
is an air-distribution system, also under positive pressure measure- 
ment and control at the point of combustion. The data that can 
be thus secured are invaluable. 


THE GLOVER-WEST VERTICAL RETORT PLANT. 


Naturally the gas engineering visitors, in view of the great 
value of the report by Sir George Beilby on the “ Steaming of 
Vertical Retorts,’’ were considerably interested in the Glover- 
West setting of four retorts, on which the work was carried out 
by the station staff. This setting has a carbonizing capacity 
of about 10 tons per day; but with a little pressure and suitable 
coals, it could no doubt deal with a larger quantity. A point of 
special interest to the visitors was an inspection of the combus- 
tion chambers, to witness the good behaviour of the water gas. 
Owing also to the preference which Sir George Beilby and his 
staff have for utilizing the waste heat of the setting for pre-heat- 
ing air instead of raising steam, the visitors ascended to the top 
of the installation to inspect the pre-heater, which was designed 
from Sir George’s ideals of what a pre-heater should be. Seeing 
that the Glover-West plant is so well known to gas engineers, 
and the work at the station and the results have been so recently 
fully described, there is no occasion to enter into them in detail. 
At the same time, the inspection gave the visitors every satisfac- 
tion as to the thoroughness with which the whole plant, from its 
heating-up to the final products, is governed ; and therefore there 
is every assurance that the results obtained and the lessons to be 
deduced therefrom are perfectly reliable. 


Low-TEMPERATURE CARBONIZATION. 
There is one problem which the Director of the station par- 


temperature carbonization. It is perfectly clear from his James 
Forrest Lecture and from private conversation, that he is imbued 
with the necessity for providing the community, if it can be econ- 
omically done, with a solid smokeless fuel. He believes there are, 
subject to the economic aspect, good selling possibilities in such 
a fuel; but he is not at present convinced that its production can 
be commercially carried out. Being a matter of such national 
importance—taking into consideration the millions of tons of coal 
used for domestic purposes—his view is that to get at the truth 
of the matter is a very proper duty for-the Fuel Research Station. 
We agree. It is far better for the public that investigation should 
be made in this way than that, there should be company flotations 
with heavy capitals before the problem has been probed to the 
bottom to say definitely whether or not the process has in it 
sound commercial advantages. Thus it is that a great deal of 
consideration has been, and is being, given by Sir George person- 
ally and his staff, to low-temperature carbonization and briquet- 
ting work. We believe that there are several designs of plant on 
paper which incorporate the formulated views of Sir George and 
those working with him as to the lines such plants should follow. 
These, of course, are all more or less tentative, and some of them 
may never receive even a trial. But already a considerable 
amount of work has been done on the carbonization of coal at 
temperatures ranging between 500° and 600° C. Experiment has 
evolved the view that, when departure is made beyond 600° C., 
one is leaving what may, in carbonizing practice, be deemed 
to be a low-temperature operation. The plant that was seen in 
operation consists of eight retorts, of mild steel, curved at the 
top and bottom. These are heated, the same as the vertical 
retort-settings, with blue water gas. The mild-steel retorts are 
not in any way affected by the temperature of 600° C., as was 
remarked by an examination of two retorts which had been re- 
moved from the bench after twelve months’ working, and were on 
the ground for inspection. They were not in any way damaged, 
and looked as though they would have an unlimited life operating 
under the temperature and other conditions to which they have 
been subjected. 

The work that was proceeding at the time of the visit was the 
making of briquettes. For this purpose, trays are used parti- 
tioned into square moulds, of which there are 117, and which 
carry a charge of 100 Ibs. of coal, so that each mould contains, 
practically speaking, 0°85 lb. of coal. An important thing in 
making briquettes by low-temperature carbonization, it has been 
found, is to get the right sort of coal; and it is the experience 
that certain mixtures of coal produce the best results. The 
briquettes that are being made at the Fuel Research Station, it 
was seen, were of good physical structure; and as to their burn- 
ing qualities, excellent evidence was supplied by an open grate that 
had been built on the floor of the house. One, however, always 
hits up against the economic question. With the plant as at 
present in operation, there is as yet no satisfaction on the point ; 
and the view of Sir George and his collaborators (as we under- 
stand it) is that there must be a considerable reduction of ope- 
rating costs in order to make a low-temperature process pay its 
way, and be profitable. 


MECHANICAL Low-TEMPERATURE CARBONIZATION. 


This has brought them to consider mechanical operation ; and 
it was seen that at the present time there is under construction 
one method of doing this. Whether it will succeed economically 
can only be determined by positive trial. We cannot describe 
the plant in detail. But, to put the matter generally, the plant 
that is being erected is elevated above the floor-level; and the 
carbonizing part is a shallow circular chamber of considerable 
diameter, in which is a movable part having the appearance of a 
large turntable, and which accommodates triangular shaped trays 
which are filled level with pulverized coal. This turntable will 
make one revolution in about three hours; and the idea is that, 
carbonized at a temperature of 600° C., the cakes of fuel will be 
discharged completely carbonized, or as completely as is desired 
for the purpose in view, which is the production of a smokeless 
fuel, while at the same time preserving the rich gas, as well as 
the other products derivable from coal. With this plant it is 
believed that data as to the products to be obtained from any 
given coal at any given temperature up to 600° C. will be ob- 
tained with a certainty which has never yet been reached on a 
steady working scale. Not only the exact quantities of the pro- 
ducts—gas, petrol, oils, ammonia, and coke, will be obtained, but 
the qualities of these products will be tested, and ascertained, 
and their commercial value then assessed. But in the beginning, 
Sir George and his staff are concentrating attention on obtaining 
plant that will do the work as economically as possible, and then 
they will devote themselves to the results. 

Close at hand was noticed a 200 c.ft. experimental gasholder, 
into which are run samples of the low-temperature gas. At 600°C., 
the production is, according to the coal used, about 3000 c.ft. of 
a calorific value of from 800 to 900 B.Th.U. 

It was noticed in connection with all the plants—high and low 
temperature—that plentiful provision is made for pyrometrical 
testing, so that the temperatures in all parts can be registered 
and so controlled. 


CoNDENSERS, WASHER-SCRUBBERS, STORAGE, &c, 


Examining the condensers, washers, scrubbers, tar and liquor 
separators, &c., it is remarked that the plans for the collection of 
the tar, volatiles, and other products, and their measurement and 
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could make them. Later on it was observed that two big stor- 
age tanks are situated outside the main building, to which the tar 
and liquor are transferred by high-pressure air. There are also 
circular cased meters for measuring the gases from the different 
plants. Outside the building, too, one saw a large dust extractor 
for the blue water gas. The purifier-house was also entered, and 
its equipment of four luteless boxes was seen—each box being 
fitted with three trays. Oxide is the purifying agent. The two 
20,000 c.ft. blue water-gas holders were pointed out, as well as 
four others of a capacity of 10,000 c.ft. each. In passing, our 
guide mentioned that the holders had been calibrated with the 
meters, and had been found correct within 1 p.ct. There are 
boosters for transferring the gas from holder to holder; and in 
a building adjoining the main one were seen the exhausters, as 
well as blowers for the blue water gas. Here, too, is the meter 
through which the gas is passed which is disposed of to the South 
Metropolitan Gas Company. 


A LarceE FIELD oF SERVICE IN THE PLANT. 

When one considers the existence of all this plant, it ‘will be 
appréciated that it will be simple to instal ‘and test’ariy carbon- 
izing or gasification process which may bé considéréd desirable. It 
must not therefore be thought that the’station is sofhefhing which 
interests only the gasindustry. It is only our’ good fortune Which 
the treatment of coal by carbonization at high or low fempera- 


tures, or its complete gasification, is fundamental to the existence - 


of the industry. Not only the gas industry, but the industry that 
some people hope to found on a low-temperature basis is con- 
cerned in the work. Tests, too, have béen made with compressed 
peat; but the retorts are too long for the work, as the ‘peat is com- 
pletely carbonized before it gets half-way through; and there is 
trouble with the tar, which is nearly as thick as wax. The peat 
used has a thermal value of 8000 B.Th.U., and contains sorttie- 
thing like 17 p.ct. of moisture. The gas has a calorific value of 
about 300 B.Th.U. Suction-gas plant is now awaiting “erection. 
Again, industries of all kinds that use fiel—coal, coke, gas, or oil 
—and steam will find their interests are not being tieglected here, 
but are being explored on a working scale. This also applies to 
the electricity industry, which is a large raiser of steam for elec- 
tricity generating purposes. At the station, too, investigation can 
also be made into the claims of different’ gases and oils for 
operating prime movers for generating current; for hete we see 
the station uses electricity for its motive power, and generates 
in situ all the energy required. A 100-H.P. “Stockport” gas- 
engine has been installed, coupled-up to a dynamo; and from 
the complete distribution system, with its fine switchboard in the 
physical laboratory, the current (220 volts D.C.) can be sent about 
the station to motors wherever situated or wherever required. 
Stand-by to the gas-engine is provided by a 120-u.p. Diesel engine 
and dynamo, and a 40-H.P. paraffin engine. A further stand-by is 
provided by a storage battery of 120 cells (400 ampere-hours), the 
primary use of which, however, is to supply large currents at 
low voltages for laboratory operations. Outside the engine-house 
are noticed the cooling towers for the engine water. 


THE STEAM PLANT. 


Regarding the steam-boilers, the vertical retort plant has its 
own vertical boilers adjacent. One is gas-heated; and on the 
other some tests are proceeding with pulverized coal, the air in- 
jection of which has rather a smothering effect for the attendant. 
However, the main steam supply for the station is obtained from 
a Cochrane boiler, with a maximum working pressure of 150 lbs., 
and an evaporative capacity of 2400 lbs. of water on Coke. 
Forced draught is provided by a steam-jet. For more sérious 
evaporation tests, with different kinds of fuel, a water-tube boiler 
has been installed ; and anew Lancashire one is in the yard feady 
for installation. The water-tube boiler already in position has 
an evaporative capacity of 5000 lbs. per hour. It is fitted with a 
chain-grate for automatic stoking, and fans for forced draught. 
For this work a testing plant with feed-water tanks, condenser, 
and the usual accessories have been arranged for. Tests with gas 
and oil firing are under contemplation. A 15,000-gallon water- 
tank 1s situated on the top of the central tower; and it has a 
water-softening apparatus immediately beneath it. 


MISCELLANEOUS. 


In other parts of the station wete ‘seen compressors for air 
and steam. A good provision of modern machine-tools has also 
been made. From all parts of the plant, too, pipes run to the 
laboratories, so that tests can be carried out readily at all times 
and under all conditions, as well as use being made of the-gas for 
heating furnaces and other appliances. 


IN THE LABORATORIES, 


A great deal of interest was found in the laboratories ; afid Mr. 
King and Mr. Blackie were very kind and patient in their exposi- 
tion of the action and uses of the different and largely varied 
types of apparatus. There is the routine laboratory and balance 
room, the research laboratory, and a physics laboratory, with 
office, stores, and mechanics’ workshop. In one rodm we were 
initiated into the mysteries of the production of liquid air’ by a 
Brotherhood compressor, the air being compresséd to 150 atmo- 
spheres. The furnace was seén on which Dr. Thomas Gray (the 
consultant to the Board) with Mr. James G. King conducted his 
experiments on the assay of coal for carbonization’purposes, and 
which supplied the subject matter for Paper No. 1 issued by the 
Board. We saw pyrometers of various kinds, gas and electric 
furnaces which are chiefly used for calibrating pyrometers and 





thermo-couples, calorimeters of all kinds, a Simmance specific 
gravity recorder, and one which is being developed by combining 
some old ideas. There was ‘also'seén the Simmance recording 
calorimeter with which experiment has been made over several 
months, and the results of which were described in one of the 
recently-issued papers by the Board. But we cannot mention in 
detail all the numerous pieces of apparatus. The laboratories 
are well equipped, though not yet in the perfect order into which 
it is hoped to bring them. 


THANKS TO Sir GEORGE BEILBY AND THE STAFF, 


The inspection ended, the party were entertained at tea. 
Subsequently, 


The Presipent (Mr. T. Goulden) expressed the grateful apprecia- 
tion of the visitors for both the hospitality and the thoroughness with 
which the staff of the station had shown every detail of the work that 
was being carried on. It was a matter of particular interest, he said, that 
the Institution of Gas Enginéers happened to be the first technical 
organization to make a visit to the station. They were very grateful 
to Sir George for according them this honour. What particularly 
struck them was the practical nature of the work that was being done 
here, and information regarding which was likely to be of immediate 
interest to them as producers of gas. They hoped that it would be 
possible to pay many visits to the station as work progressed, in order 
that close touch with it might be maintained. He also hoped that at 
some future time they would be able to increase their relationship with 
the Fuel Research Station by some degree of collaboration if not by 
some exchange of ideas with regard to work suggested or in progress. 
The Fuel Research Board and gas enginéers had the same interest 
in obtaining the latest information with regard to the economical pro- 
duction of gas for domestic and industrial use. 

Engineer-Commander J. FraszeR SHAw expressed his appreciation 
of the President’s remarks, and said that Sir George had particularly 
set his heart on the first combined visit to the station being made by 
the Institution of Gas Engineers, He was quite sure Sir George would 
welcome éxchange of views. He was glad the practical character 
of the work that was being conducted at the Station had struck the 
visitors. It was practical utility that was being aimed at for the in- 
formation of those most, closely concerned, as well as for the benefit 
of the public. 


<i 


ENGINEERING CONFERENCE OF THE INSTITU- 
TION OF CIVIL ENGINEERS. 


Discussion in the Gas Section. 

The proceedings at the Engineering Conference under the 
auspices of the Institution of Civil Engineers opened last Wed- 
nesday morning in the Great Hall of the splendid building of the 
Institution in Great George Street—following Sir George T. 
Beilby’s James Forrest Lecture on the previous evening [ante, 
p. 737|—with an interesting welcome and presentation. The 
chair was occupied by Mr. Jonn A. Bropiez, the President of 
the Institution. 


THE ENGINEER AND LABouR DIFFICULTIES. 





The PrEsIDENT, in the course of ‘a few introductory remarks, 
said that the conference was long overdue ; but during the war 
and afterwards it was felt that such méétings should not be held. 
It was, however, hoped that by this time the country would have 
returned to more normal conditions. Turning to some of the 
problems by which engineers were ‘confrontéd, he went on to 
ask whether they could not with great advantage discuss the pos- 
sibility of providing suitable machinery for the proper control 
and handling of questions which led-up to the cessation of pro- 
duction, particularly in branches of work which were vital to the 
nation. Thoughtful people—among whom, of course, he included 
engineers as a class—could not ‘consider it creditable that the 
treatment of disputes and their consequences should be left so 
largely to chance, as was the case inthis country. In addition to 
his technical and scientific training, the competent engineer must 
have a special and intimate knowledge of workmen, gained by 
actual contact with the men in the works. He must under- 
stand their point of view, their capabilities for, producing 
work, and their possibilities generally ; and he was not likely to be 
less sympathetic towards their legitimate aspirations than other 
classes of the community, but rather more so, Usually an engi- 
néer was able to take a judicial and impartial view of questions in 
dispute, as he had no special interest on the employers’ side or on 
that of ‘labour ; and the engineer who was continually accustomed, 
as part of his work, to find and work-out solutions of difficult pro- 
bléms, would appear to be specially suitable to deal with, and to 
find methods of treating, the troubles which arise between work- 
men and employers. At the present time, when the prosperity of 
this country was being held back, and its future endangered, by 
harmful differences between the representatives of workmen and 
employers, the whole question of stoppages in production, whether 
due to strikes, lock-outs, or other causes, might well be gone into, 
the essentials carefully considered, and a solution found. He 
was quite sure it was not beyond the capacity of engineers to 
evolve a method of dealing with such differences; and he ventured 
to make the suggestion that the formation of an Engineering 
Committee, charged with the duty of carefully investigating the 
conditions surrounding the whole question of stoppages in produc- 
tion, and of developing methods and machinery for the proper and 
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judicial treatment of matters likely to lead to dispute, and for 
handling such disputes when they did arise, would be a worthy 
outcome of an impértant conference such as the one they were 
now inaugurating. No solution which might be found would be 
likely to satisfy the extremists on either side. There was, how- 
ever, no doubt that a solution was required ; and as engineers were 
not easily deterred by difficulties, an effort should, he thought, 
be made by them to solve this important problem. He then ex- 
tended a hearty welcome to the visitors, and pointed out that they 
were specially honoured by the presence of gentlemen officially 
representing the great engineering institutions of the United 
States, and of Lord Bryce. 

Dr. I. N. Hoxtis (Past-President of the American Society of 
Mechanical Engineers) then addressed the conference at length ; 
one of the points made by him being that the great issue of the 
twentieth century was the right of every man to earn a living, 
and to develop his utmost possibility physically and mentally, 
without being forced into the membership of some organization, 
and without being controlled by powerful combinations of any 
kind. It was the age-old struggle for individual rights under 
changed conditions. The problem which he would regard as the 
most important one confronting engineers, was the education and 
training of men for the industry. He concluded by reading a 
framed and illuminated message from the engineers of the United 
States to the engineers of Great Britain. 

Dr. Unwin, as the oldest Past-President, was called upon to 
reply on behalf of those present. He referred to the importance 
of the question of standardization of engineering productions, 
which, he said, was engaging the attention of both American and 
British engineers. 


UniTEpD StaTEs Honour Sir RoBERT HADFIELD. 


Lord Bryce, in a few remarks, said they were rejoiced to see 
Sir Robert Hadfield honoured as he was about to be by his 
American colleagues in the great industry to which he and they 
belonged. 

The PRESIDENT said they all knew Sir Robert Hadfield as an 
old and valued member of the Council of the Institution, as 
a great leader of industry, and as an eminent scientist. They 
therefore much appreciated the honour that was being conferred 
upon him by their American friends. 

Mr. AMBROSE SwaseEy (Chairman of the Board of Award—re- 
presenting the American Society of Civil Engineers, Institute of 
Mining and Metallurgical Engineers, Society of Mechanical 
Engineers, and Institute of Electrical Engineers) then presented 
to Sir Robert the John Fritz Medal—an award which he pointed 
out is made annually, for notable achievement in applied science. 
The present award, he said, was made in recognition of Sir 
Robert’s scientific attainments, of his eminence in metallurgical 
research, and of the distinguished service he had rendered in the 
invention and perfection of manganese steel. 

Sir Ropert HapFi£.p, Bart., in acknowledgment, said he was 
deeply moved by the demonstration of goodwill shown by the 
great honour conferred upon him by the American engineering 
profession. He had prepared, and had printed, an address of 
thanks to the members of the Engineering Societies of the United 
States, to fulfil a desire on his part to convey to the American 
delegation present, and through them to the 200,000 engineers 
under the direction of the Engineering Council and the Engineer- 
ing Societies in the United States, his deep appreciation of the 
honour bestowed upon him, and of the manifold kindnesses ex- 
tended to him on many occasions in the United Statés, from 
his first visit in 1882'down to the present time. 


The seven sections into which the conference had been divided | 


then took up the reading and discussion of papers. Section VI 
in which were considered the two papers reproduced in the 
“JouRNAL” last week, was under the chairmanship of Dr. 
CHARLES CARPENTER. The discussions are reported below, 


THE UTILIZATION OF WASTE HEAT IN GAS-WORKS. 





By Epwarp G. STEwarrt. 
[See * JournaL” for June 29, p. 734.] 


The CuairMAN remarked that they had had two papers that would 
engage their attention, and only a limited time at their disposal. Mr. 
Stewart’s paper was a very interesting introduction to an important 
subject. No doubt it would be in accordance with their wishes if he 
asked Mr. Goulden to open the discussion. 


Mr. THomas GOULDEN said he would like first of all to congratu-! 
late Mr. Stewart on his paper. They were very short of statistics’ 


with regard to matters connected with the use of waste-heat boilers ; 


and he was sure the paper would prove of great utility. As far as! 


gas-works were concerned, he was afraid there was justification for 


having the charge made against them that they had been a little! 


wasteful in regard to the use of fuel. Of course, they had always had 
a cheap fuel in the shape of breeze for boilers, and had had their coke 
by them without having to purchase it. Then; again, the fuel used 
for boilers, and so on. had been considered a somewhat small matter 
in'works economy. But the question had come to be of more import- 
ance within the last few years, owing, he thought, to the introduction 


of vertical retorts, because, as Mr. Stewart rightly said, ‘' it should be; 
remembered that the efficiency of steam production is relative to the! 


inefficiency of regeneration in the carbonizing plant.’’ Until they had 
vertical retorts, by using efficient regeneration, they did not have a 





large amount of heat going to waste. This was one of the main 
reasons for the introduction of waste-heat boilers in retort-houses. 
There was the small objection to such boilers in retort-houses that 
they were not, like some processes of manufacture, going on right 
through the year, but the plant was down for repairs a very consider- 
able portion of time, and so on. During this period, the waste-heat 
boilers were doing nothing, while bearing the burden of interest and 
to a certain extent of upkeep. He hoped to see regeneration beiter 
effected in vertical retorts, because he felt it was rather a blemish on 
the system that so much of the ‘heat used in the carbonization of coal 
went to waste, unless utilized in some such manner as had been re- 
ferred to by Mr, Stewart. Water gas, again, had been the means of 
bringing waste-heat boilers forward. A water-gas plant, certainly, 
was a very great convenience to them in gas-works—particularly when 
it had the accompaniment of carburation—by affording great flexibility 
in working ; and during the coal crisis (which they were all glad to 
know was now coming to an end) he could not imagine what a large 
number of concerns would have done without the aid of a carburetted 
water-gasplant. There was this difference between carburetted water- 
gas plant arid vertical retorts in increasing the number of therms got 
from a ton of coal—that, though they might increase their thermal 
production from a ton of coal in a vertical retort, it could only be toa 
limited extent unless they were going to have poor quality, because 
they had to do it at the expense of calorific value. This wasa distinct 
detriment. With carburetted water gas, on the other hand, though it 
might be a little more expensive in fuel for working, they had the 
means of utilizing their coke, and therefore of very much extending 
their production of therms per ton of coal carbonized, and at the same 
time the facility of putting oil into the plant, and so turning out a 
larger quantity of gas without necessarily dropping the calorific value. 
This had been a very great advantage in the recent crisis. For this 
reason he regarded carburetted water gas as a very valuable adjunct 
to a coal-gas plant, though up to the present at any rate it had not 
been worked at the thermal efficiency at which they could operate 
their coal-gas plant. By the use of waste-heat boilers, they could 
bring the efficiency of water-gas plant very close to that of the coal- 
gas apparatus—that was, about 70 p.ct.; and he thought this was a 
distinct gain. The paper was rather one for studying; but it was a 
most useful production, and contained a number of figures which 
would be welcomed by all interested in the subject. 

Mr. T. S. Lacey (London) said the matter which interested him 
chiefly was the application of waste-heat boilers to carburetted water- 
gas plants, apart from blue-gas plants. He would like the author to 
tell them how the carburation of the gas affected the use of these 
waste-heat boilers. One could quite understand it was asimple thing 
to apply to the manufacture of blue gas; but a plant in which car- 
buretting was carried out somewhat complicated matters, and under 
these conditions possibly it would be not so economical. Anyone who 
had seen the application of the waste-heat boiler to the manufacture 
of blue gas, must have been struck by the simplicity of the whole 
arrangement. This was a case in which it was obvious to anyone that 
the cost was not beyond reason; and one would imagine the users 
would very soon get some of their money back. When, however, it 
came to putting boilers in waste flues in retort-houses, the problem 
was one of an entirely different character, and they had to consider the 
fact that, not only had they to pay very much more for any plant 
now installed, but at the same time they had to pay much higher in- 
terest on capital. Therefore, in spending money in directions that 
might look at first sight to be wise, one had to consider very seriously 
the financial aspect. The outlay on plant would, he supposed, be 
twice as'great now as was formerly the case; and on the outlay they 
would have to pay about twice as much interest. This meant four 
times the burden for the same plant, which was a very serious con- 
sideration—so serious, in fact, that one hardly cared to contemplate 
it. It was in relation to such economies as the author had been intro- 
ducing to their notice that one had to take careful account of the initial 
cost. As he had already said, in the case of the application of the 
waste-heat boiler to blue gas, it was so obvious an economy that one 
was almost annoyed to think it had been overlooked so long. 

Mr. F. H. Rosinson (Harrogate) remarked that the author had laid 
stress on the recovery of waste heat in boilers. He (the speaker) 
thought it must be patent to everybody that in gas-works generally 
there was other evidence of waste. They drew incandescent coke 
from the retorts, and quenched it with water, and then very often 
took it along to another plant and blew it up again, and once more 
wasted heat in the blow gases. This wasasource of very great waste. 
From his own experience, he was certain there was fully 12 p.ct. of 
the heat value of the coal lost in quenching coke and subsequently 
heating it up again in the process of water-gas manufacture. Their 
effort should be to eliminate these losses, both in waste heat and the 
quenching of incandescent coke. As to quenching coke, it was not 
only the lost heat they had to consider, but there was the destruction 
of the steelwork of the retort-house roofs, and the rendering of work- 
ing conditions unpleasant. They ought therefore to tackle this ques- 
tion, in addition to the waste heat from the blast gases. 

Mr. F. H. Preece (Messrs. Babcock and Wilcox) said that he was 
specially interested in the paper, because he had been intimately con- 
nected with the designing of some of these boilers. They had not 
had an opportunity of carrying out-an extended test in connection with 
vertical retorts, but they had had tests with producer gas fired fur- 
naces, where the gases came away at about the same temperature. 
Possibly some figures as to the evaporation per pound of coal might be 
of interest. They had had a week’s test. With the temperature of 
the gases at 1170°, they got 2°89 lbs. of steam per ton of coal in the 
producer. In another case, with gases at 960°, they got 2°52 lbs. 
There was no doubt the economies, when the gases were about 1000° 
to 1100°, were extraordinarily good. 

Mr, T. S. F, Gipson (South Metropolitan Gas Company) remarked 
that one type of apparatus mentioned in Mr. Stewart's paper was par- 
ticularly interesting—tbat in which hot coke was placed in a closed 
vessel, and then the gases were passed round and round a boiler. 

The CuairMAN : Are you referring to the Zurich proposal ? 

Mr. G1sson replied that he was. 

Mr. SAMUEL GLOVER (St. Helens) said that, as certain comparisons 
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Lau been made by several speakers, he should like to suggest to the 
meeting that the value of the paper would be added to if a summary 
were drawn up containing the information desired. It could be 
emphasized how absolutely lost was the heat that Mr. Robinson had 


referred to, with certain methods of carbonization, in drawing the coke . 


when it was at the highest temperature to which it had been raised by 
the energy of some of the fuel which had been used in the carbonizing 
process. It must be recognized that this heat was absolutely and 
irrevocably lost. To him it was one of the most distressing sights in 
the process of carbonizing coals in gas-works to see the loss of this 
energy—the loss which was occasioned by the unscientific handling of 
the incandescent coke and the associated damage and nuisance that 
were caused. Now that this heat was recovered by other processes of 
carbonization, these other processes started with an advantage, inas- 
much as the heat so recovered was ultimately available for the heating 
of the retorts, for generating steam in certain boilers, or in some other 
way was usable, until they had the waste gases down to the minimum 
figure to which it was desirable to go. It was their business—and he 
wished to emphasize this—to utilize the energy that was in every ton 
of coal they handled. This was what they were responsible for. But 
what they recovered might be worth only a little more than it cost ; 
and as to this Zurich process, which a previous speaker had asked 
about, certainly it was not sufficient just to mention that it had been 
done—they wanted to know at what cost. Wasit worth while? This 
was the question to which they had ultimately to come. 

Mr. R. E. Gisson (Liverpool) said that, with regard to the use-of 
waste-heat boilers in connection with water-gas plants, he would like 
to ask whether such plants had ever been fitted with waste-heat boilers 
without any auxiliary supply of steam to start the plant. Itseemed to 
him it would be very difficult to work unless some steam supply were 
available at the commencement. He was quite sure that these waste- 
heat boilers would be of great advantage to them ; and he was taking 
the matter up. 

The CuarrMan said that, before calling upon the author of the paper, 
there were one or two remarks he would like to make. In all these 
matters, he supposed, what as engineers they were faced with was the 
problem of doing something that was worth doing [‘ Hear, hear ”]— 
not merely carrying out an ideal process. Reflecting on the lecture 
they had had on the previous night from Sir George Beilby, one could 
not but imagine that some kind of change in his opinions must have 
occurred as the result of the variation in the price of oil. One could 
appreciate his feelings of delight when he was able to produce 15 gal- 
lons of usable oil from a ton of coal, and secure a substantial profit ; 
and his feelings of disappointment when later on the plethora of oil 


and the reduction of price made it no longer economical to doso. He, ° 


the speaker, was very much struck with Sir George ‘Beilby’s conclu- 
sions, which practically amounted to this—that, at present prices at 
any rate, it would not be an economical problem to carbonize coal to 
separate the various bye-products and utilize the heat in thisway. He 
said the only economical source of heat in present circumstances 
was to burn raw coal. Asa matter of history, he might remind them 
that in earlier days many gas-works had waste-heat boilers. They 
were not the modern type of boiler, with which they were so familiar, 
under the names of Babcock and Wilcox and others. He thought 
generally it was an egg-end boiler, placed in some convenient part of 
the flues; and it provided all the steam that was necessary in those 
days for driving the exhausters and working the tar-pumps. There 
was another matter, with regard to the extent to which regeneration 
should be carried. He was now speaking, not of regeneration brought 
about with the use of water-gas plant, but of regeneration as applied 
to the retort-settings. There, again, it was a question of pounds, 
shillings, and pence; and it was very important to bear in mind 
the warning that Mr, Lacey had given them. In considering all 
these problems, they wanted, not an ideal result, but a practical one, 
which did not always coincide therewith. There was a confession he 
would make. It was an interesting one ; but he supposed he ought to 
be ashamed to stand thereand make it to-day. It was, however, true ; 
and they were told the truth would prevail, and they knew it ought 
to, The great bulk of the retort-settings of the South Metropolitan 
Gas Company were not provided with regenerators at all, There was 
one station at which they were working. The gain of not being pro- 
vided with regenerators when fuel was cheap, was that they were able 
to bave practically all the advantage without any very heavy capital 
expenditure, They knew, of course, that they could, by the addition 
of an elaborate system of regenerators, carry the process of heat 
recovery much further than was customary even with some of the best 
types ; but whether it was economical depended upon circumstances, 
and especially the capital costs. The Zurich plant to which reference 
bad been made was a particularly interesting one ; and he would not 
like those present to go away with the idea that it was simply a waste- 
heat recovery process. He did not himself understand it to be this. 
One of the important things they were face to face with was the pro- 
duction of a high-grade coke. They knew the amount of water that 
coke contained was variable; but there were some of them who felt 
very strongly that coke should contain no water at all. If coke was 
cooled in an arrangement of the kind planned at Zurich, it was pos- 
sible to produce a bone-dry coke, just as everyone was keen to-day on 
producing a bone-dry sulphate of ammonia, 

Mr. STEwart, replying to the points raised in the discussion, said 
Mr. Goulden seemed to be of the opinion that, if a waste-heat boiler 
was placed in the chimney of a retort-house, it would probably be out 
of action during a portion of the year, and therefore the capital ex- 
pended would be idle. At the same time it was apparent that the 
steam load of a works did not decrease in exact proportion to the gas- 
making plant. He had also found a type of boiler which was capable 
of being fired both as a waste-heat boiler and as an ordinary boiler, 
without any alteration at all to its setting. It was an American boiler. 
Mr. Lacey asked about waste-heat boilers for carburetted water-gas 
plant. Such boilers were being worked in America; and (whether it 
was that they got skilled attention, or whatever the reason) they 
seemed able to operate them satisfactorily. It was necessary to 
have a tubular boiler with two sets of tubes. The ordinary waste-heat 
boiler as applied at present had a steam drum and a water drum. For 
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carburetted water-gas, it had a steam drum and two water drums. 
The difficulty arose in this case that, if the oil was over-cracked or 
under-cracked, in a very short time it was possible to fill-up the tubes 
with either soot or tar, and it might be necessary to clean out pretty 
frequently. Under good supervision there was not, he thought, a great 
deal of trouble. It necessitated four stack-valves on a set, which 
would have to be used under varying conditions. As to the capital 
cost of boilers, he would quote a figure with diffidence. He thought 
one would not be far wrong in taking {12 per gallon per hour capa- 
city ; whereas the cost of an ordinary water-tube boiler was something 
of the order of £3 for the same work. The average waste-heat boiler 
only had a drop of temperature of 700° to go0°; whereas the ordinary 
type boiler had a drop of 1600° to 1700°, which made an enormous 
difference in capacity. The evaporation per square foot of heating 
surface was for ordinary boilers 5 lbs. of water; and with waste- 
heat boilers, 1°5 to 2°5 lbs. Mr. Robinson, he took it, was re- 
ferring to the ideal system of complete gasification. As things stood 
at present, however, there did not seem any chance of completely 
gasifying all the coal. They had not yet got down to 360 B.Th.U. as 
a standard, and were bound to get losses from hot coke in the manner 
pointed out. The figures given by Mr. Preece, he thought, bore-out 
his own. One couid not shout about results from waste-heat boilers, 
because the bigger the testimonial to the waste-heat boiler, the worse 
was it for the plant. The Zurich device he thought would be of 
interest; and he thanked Dr. Carpenter for reminding the meeting 
that, as a matter of fact, the plant was originally designed for pro- 
ducing good coke. The waste-heat boiler was a necessary portion of 
it. The idea was to produce a hard, dry coke of good colour. What 
the capital cost was, hecould not say. The system was quite a novelty 
in this country, but was likely to be applied in the future. Mr. 
Glover had drawn attention to the fact that it was possible, in certain 
forms of carbonizing plant, to divert all the waste heat to one place, 
where it could be recovered. When he (Mr. Stewart) was a little 
younger, he used to think that because the coke came out of the ver- 
tical retort cool, and the heat was extracted, that everything was done 
in a thermally efficient way; but he had since found that what they 
“ saved at the spigot they let out of the bung hole ;” and whereas the 
heat was saved from the coke, there was an extra dose going up the 
chimney where it was not noticed ; so that the loss there was increased 
to 20 therms per ton. However, it was a great advantage that, instead 
of having the waste heat in two places, it was in one, and therefore 
could be saved more efficiently. Mr. Gibson had asked whether it 
was possible to have a water-gas set fitted with a waste-heat boiler 
without an external steam supply. If there were two sets with waste- 
heat boilers, and one was running, there would be no difficulty; but 
one must have some power to drive the blower with. There must be 
something to warm the fire up. An ordinary water-gas set with waste- 
heat boiler had practically no draught at all. To get some sort of 
draught when ‘charging the fire, it was usual to have a steam-jet in 
the stack. 


DESIDERATA IN THE QUALITIES OF TOWN’S GAS. 
By J. S. G. Tuomas, D.Sc. 
[See “ JourNnAL ” for June 29, p. 735 


The Cuairman, calling upon Mr. Gibson, remarked that he came 
from a city celebrated for many years for the high quality of its gas. 

Mr. R. E, Gipson (Liverpool) said he was much interested in the 
paper, which brought to their notice various points that were of great 
importance at the present time. In regard to sulphur compounds, he 
quite agreed that these were undesirable ; but in his own case they 
sent out a big percentage of water gas, which reduced the percentage 
of sulphur compounds in the finished gas very considerably, In Liver- 
pool, at any rate, he did not think it was necessary to eliminate these 
compounds. As to inerts, he was fully in accord with the view ex- 
pressed, that it was undesirable to deliver stuff that had no value for 
heating purposes. On the other hand, they did require freedom at 
the present time in their manufacturing operations ; and it would be a 
mistake to legis!ate restricting the percentage of inerts. Then as to 
naphthalene and cyanogen. The former was a very troublesome con- 
stituent ; and he believed in extracting it toa certain extent, though he 
did not know whether it was necessary to do so entirely, It was a 
valuable constituent in some respects; but it should be removed to the 
degree requisite to prevent trouble on the district. Cyanogen was an 
undesirable constituent of gas; but its effects were not fully seen. 
There was a big field for research in this direction, so that they might 
ascertain how far cyanogen could be dealt with. The question of 
adjusting pressure to suit the density of the gas was one of the weak 
spots in sending out these mixtures of coal gas and water gas. Trouble 
did occur at times on account of the altering density of the gas dis- 
tributed ; but it would be a very difficult matter so to adjust pressures 
that they would be exactly in the proper ratio. In fact, he thought it 
was almost impracticable to make such adjustments. In view of this, 
it was desirable that the composition of the gas should be as constant 
as possible. The figures contained in the appendix to the paper would 
be of great value to all of them. 

Mr, T. S. Lacey (London) said it was the last remark of the pre- 
vious speaker that made him rise to his feet—the question of the com- 
position of gas made, not purely from coal, but various mixtures. One 
could not help recognizing, as an old manufacturer of gas, that there 
was no method of making gas of more constant quality and uniformity 
than from coal. If, as a consumer, he were supplied from a works 
making gas entirely from coal, and he could get from this gas an 
illuminating power of 14 candles, at 5c.ft. an hour, with the Carpenter 
burner, he should not need any further information, 

The CuHairMAN: You should come and live in South London. 

Mr. Lacey went on to say that he was now a buyer, and not a seller 
of gas; and if he bought gas conforming with the conditions he had 
named, he should be satisfied as toits calorific power. But when they 
made gas with the complete combustion of coal or anything else, then 
it was desirable that one should have a calorimeter. Another thing 
with which he was very much struck was that, whereas with the manu- 
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facture of gas in a big way, as in the case of the South Metropolitan 
Company or the one of which he was lately an engineer, it was quite 
true that the composition of the gas was practically constant (and it 
could be so because it was carried out on a large scale, where acci- 
dental occasions did not affect the average composition), when they 
came to small undertakings it was a different matter. Where extra- 
ordinarily clever things were being done in the way of making tremen- 
dous amounts of gas per ton, &c., it was necessary that they should 
know about its calorific value, and other points. It was not easy to 
watch calorific values; and he did not see how, with small under- 
takings, any continuous or sustained checking of calorific values could 
= made. Perhaps some day they would have a calorimeter to meet 
the case. 

Mr. SAMUEL GLovER (St. Helens) said Mr. Lacey should live in 
hopes that he would see some day an accurate and comparatively 
simple instrument for gauging the calorific value of gas. He desired 
to emphasize the fact that at last—even if it was at last—the gas in- 
dustry was showing signs of a vitality which it had not yet been given 
full credit for. The paper just read afforded further proof that the 
gas industry was comprehending its true position and rising to its high 
calling in serving the community with gaseous energy. It was a very 
high calling, but a calling in which circumstances did alter cases. He 
wished to draw attention to the fact that Dr. Thomas’s contribution 
did give some credit to the gas industry for looking for truth, and for 
being able to appreciate it when found. But, as he (the speaker) had 
said, circumstances altered cases ; and though they had unique experi- 
ence in London under unique conditions, one could not tie the hands 
of al! communities to serve their purpose in the same way. It needed 
a great.deal of knowledge of all sorts of circumstances before the 
hands of the whole industry could be tied. As to naphthalene, it 
could be associated with something which would enable it to do good 
and not harm, and lead it to its proper distribution along with the 
gaseous energy, and in this way enable it to become a blessing, and 
not acurse as it was capable of being. Mr. Gibson said the harm 
that cyanogen did was not easily revealed; but it was revealed to the 
eye of the seeker after truth. This subject was being tackled ; and it 
was hoped that very soon a simple and efficient process for its elimin- 
ation would be put before the gas industry. Thus they were really 
marching forward. Dr, Thomas's paper would prove useful to them 
in many ways. 

Mr. GrorcE Evetts (London) remarked that Dr. Thomas in his 
three main aspects had crystallized the whole case. The recent coal 
dispute had taught the gas industry in three months more than it had 
previously learned in ten years. It had shown them the flexibility of 
the average domestic gas-consuming appliance with gas within a very 
wide range of calorific value and composition ; and it had also shown 
the gas manager what he could do with the comparatively limited 
plant at his disposal. The use of blue water gas had proved its 
efficiency, both from the conservation of coal point of view and the 
saving of many companies from absolute disaster. There was a case 
on record in the London district of too p.ct. of carburetted water gas 
being sent out; while 75 and 50 p.ct. were quite common. This ex- 
perience would be of the utmost value to them when they started 
seriously to make gas under the Gas Regulation Act. But they had 
still to keep before them the requirements of the consumer; the ease 
of manufacture and distribution in view of the particular plant and 
system of mains they had to use; and the relative economy in manu- 
facture and distribution on the thermal basis. The probable high 
price of high-grade coal and the comparatively low price of coke in 
order to compete with low-grade coal, would likely tend to make the 
manufacture of water gas more attractive in the future than it had been 
in the past. This would be helped by the lowering of the price of gas 
oil, which would tend also to bring carburetted water gas back to its 
position of ten or twelve years ago—as an enricher. People in the 
business said that oil would be still cheaper in the future. It looked 
as though coal would be stretched to its utmost limits for the manu- 
facture of coal gas, and a large percentage of water gas used, possibly 
of a higher calorific value than the coal gas itself. Dr, Thomas, re- 
ferring to the distribution of inert gases, used the simile of ‘ delivering 
dross to Newcastle.” They had in the past year or two had consider- 
able experience of bringing dross from that port. They had had as 
much as 25 to 30 p.ct. of it. Though there might be manufacturing 
considerations which would over-ride distribution ones, there were 
better value and better possibilities in high than in low grade gas. 
Not only was low-grade gas heavier, but one had to take more volumes 
to give the same thermal work. In the paper, Dr. Thomas had men- 
tioned that the actual composition of town’s gas could be varied within 
wide limits, the mixture remaining of constant calorific value. Hedid 
not know whether the author wished them to take advantage of this 
latitude ; but he himself thought they ought not to. It was true that 
the actual. composition of gas could be varied within wide limits, and 
a constant calorific value maintained; but this was not desirable. 
There were many uses of gas in which constant composition was re- 
quired. Their aim should be to keep the composition constant, and 
the calorific value would take care ofitself. The figures in the appendix 
served to impress upon them the fact that the composition of gas was 
a most vital thing. If they kept the composition and the pressure 
right, they would retain the domestic consumption, not only for heat- 
ing, but for lighting. The appendix also drew attention to the value 
of retaining the high-quality hydrocarbon gases, such as ethylene and 
methane. The increased flame-temperature from these high-grade 
gases was noted in the appendix. Having regard to efficiency and suit- 
ability of combustion, it appeared to him the economic factor would 
always decide the issue. They had ultimately to come back to it. 

Mr. Tuomas GouLDEN said he took it that the one great lesson the 
author wished to teach was that they should send out their gas as pure 
as possible. He (the speaker) was quite sure that this should be their 
aim. They had to work-up to their ideals, so far as might be eco- 
nomically sound ; but it might not be advisable to give full rein to what 
they might possibly do were otber conditions to prevail. Particularly 
was this the case with regard to sulphur compounds. It had been 
stated—he thought by their Chairman’s predecessor in the South 
Metropolitan Gas Company—that there would not have been one- 
tenth part of the fuss that had been made about sulphur compounds 





if they had been expressed in percentages, instead of in grains per 
100 c.ft. They would all like to see the sulphur got very low, but bad 
to consider the price at which they could doit. This was the difficulty. 
He had to congratulate the Chairman on having the lowest sulphur in 
the country. He only wished he had the same process; but at the 
present moment he could not see his way to adopt it, having regard 
to monetary considerations. As to cyanogen and other things which 
were no good, let them get rid of as much as they could. Cyanogen 
would give trouble in the long run. It affected meters, mains, and 
fittings; and though at the present time the price was very low, he 
was in favour of extracting it where they could. With regard to 
naphthalene, they should make their gas to give as little as possible. 
What was in the gas, they should get rid of if they could. He did not 
believe in keeping it in a state of vapour and carrying it on, particu- 
larly to the stand-pipes of lamps. In the neck, which was exposed to 
cold currents, they had great trouble. There was a very valuable ap- 
pendix to the paper. One point was the high thermal intensity of carbon 
monoxide as compared with other main constituents of the gas. They 
had had this brought home to them in many ways. They had noticed 
recently—when they had had an opportunity of experimenting which 
he hoped would not be afforded them again for a considerable time to 
come—the brilliancy of the street lighting, due to the high carbon mon- 
oxide content of the gas. He had also noticed that this higher percent- 
age gave very great economy in melting metals. So long as carbon mon- 
oxide was not in undue proportions, it seemed to be all tothe good. He 
entirely agreed with the author that, in the matter of the regulation of 
gas manufacture and supply, they should be free from restriction with 
regard to inerts and carbon monoxide. The question of inerts should 
govern itself from considerations of economy in distribution. It was 
one of the greatest mistakes possible to send out a gas with a large 
quantity of inerts. They were no good to the consumer; and though 
they might not do him harm up to a certain extent, still he had to pay 
more for the distribution of gas which contained large proportions of 
inerts. As to the possible course of procedure suggested, of stretching 
the coal gas and making it up with oil when oil was cheap, he did not 
think this was the right way to make gas. He would prefer to make a 
good quality coal gas, and add a little carburetted water gas to make 
up the volume. He believed strongly in making the very best quality 
gas they could. At the present moment there was so much experi- 
menting and trial going on with regard to gaining greater thermal 
capacity in dealing with their coal, that it was clear they were not any- 
where within approach to a standard gas. He wished they could have 
a standard gas; but it was obviously out of the question, They saw 
that with different undertakings gas was to be sent out of widely vary- 
ing composition, Therefore they could not have standard conditions 
in the matter of pressure or appliances. It was very desirable, if they 
could have them ; but he thought until they did have a standard gas, 
the objections generally to the varying qualities could be got over 
by each undertaking supplying gas, as far as it could, of a constant 
quality. That was the great thing. It was the varying composition 
from day to day which upset the consumer. A gas undertaking could 
adjust all its appliances to a declared value and composition ; and it 
should then go on supplying steadily gas of this composition. 

The CuarrMan said he bad been listening to what had been said as 
to sweet music; and he was not going to disturb the harmony in his 
ears, even by hearing his own voice. [Laughter ] ’ 

Dr. THomas, on rising to reply to the discussion, said he was in 
much the same position. There was such a consensus of agreement, 
that little was left for him to reply to. He was not aware that naph- 
thalene in any way could be regarded as being a valuable constituent 
of town’s gas. It added practically nothing to the illuminating power 
in ordinary circumstances, and nothing to the calorific value. He was 
in entire agreement with what had been said upon the subject of 
cyanogen He also recognized that the determination of calorific 
value by small undertakings was not at present an easy matter; but 
they were living in hopes that these things would be put right in the 
not far distant future. With reference, again, to naphthalene, he 
should perhaps have said that it ought to be eliminated completely ; 
but he did not know of any process that would effect this If it 
was produced, he thought they were all agreed that it should be 
removed as far as possible. Mention had been made of the desira- 
bility of keeping naphthalene in gas by oil-sprays or some such means. 
So far as his own researches in this matter had gone, the so-called 
carrying power of oils in connection with coal gas was an absolute 
misnomer. Distribution charges he thought he was right in taking at 
about 25 p.ct. of the total charge; and this pointed to the desirability 
of eliminating inerts as completely as practicable. Perhaps there had 
been some misunderstanding of what he had intended to convey with 
regard to composition. He maintained that the composition should 
be fixed. He did not mean that it should vary for the same calorific 
value; but at the present time it was not exactly known what the 
best composition for any definite purpose was. What he intended to 
convey was that they had a certain latitude in change of composition ; 
and when they had decided upon a desirable composition, they sbould 
stick to it. He believed the beneficial effect noted of carbon monoxide 
for lighting purposes was on a sound basis. As to the experiences 
of the gas industry in recent years, of course if abnormal conditions 
should arise at any time in the future, they would have to be met by 
abaoormal changes. He did not see any way out of this. It was one 
of the things that would have to be taken into consideration when 
fixing a standard gas. 








Scott Hot-Water Gas-Range.—A hot-water gas-range is being 
marketed by the Scott Gas Appliance Company, of Washington 
(D.C.), which heats water, boils, and bakes at the sametime. The 
stove has a closed-top hot-plate, and underneath the burners a 
metal sheet, which has openings in it to admit secondary air around 
the burners. The burners are surrounded with a water-coil, 
attached to a storage tank. The products of combustion are con- 
fined between the hot-plate top. the sheet below the burners, and 
the water-coil around them, An opening is made so that the pro- 
ducts of combustion pass from this space to an oven at the side. 
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THERMAL EFFICIENCY CONFERENCE 
AT THE INSTITUTION OF MECHANICAL ENGINEERS. 





An informal conference, on “ Means of Improving the Thermal 
Efficiency of Heat Power Plants,” was held on Thursday and 
Friday of last week, at the Institution of Mechanical Engineers. 
The President (Captain H. R1iact Sanxey, C.B., C.B.E.) presided 
at a general meeting held in the library early in the morning ; 
and subsequently, in different parts of the building, papers were 
read bearing upon questions for which the conference had been 
specially convened. Of the papers we only notice two or three 
of those which will more particularly interest our readers. 


* THE CHEMISTRY OF COMBUSTION. 
By E. V. Evans, O.B.E., F.I.C. 


In the time allotted to me, it is impossible to deal with the 
subject of the chemistry of combustion in a comprehensive way. 
Further, if a detailed analysis of the subject were required, there 
are many more competent than I to undertake it. Briefly speak- 
ing, I wish to appeal against the use of raw coal for the generation 
of heat, for two specific reasons—viz. : 


I.—The highly complex nature of the reactions, both physical 
and chemical, which take place during the combustion of 
raw coal, and the consequent difficulty of controlling its 
combustion in an adequate manner and obtaining at the 
same time the maximum conversion of energy. 

II.—The loss of raw material required for the promotion of 
our chemical industries which results from the combustion 
of raw coal. 


If your discussion will follow along these two paths, perhaps 
particularly the former, I feel that we shall pave the way for the 
reception of the papers which follow, and which deal generally 
with the fuel problem—notably those of Mr. Hutchinson, Prof. 
Bone, Dr. Ormandy, and Mr. Moore, 

The combustion of carbon is commonly represented as a simple 
bimolecular reaction : 

C + OQ.= CO, 
reversible only at very high temperatures, 

Further, it is well known that carbon dioxide will react with 
incandescent carbon to produce carbon monoxide : 

CO; + C = 2CO 
which is again a reversible reaction. 

The belief is very widely held that, when a limited volume of air 
is passed through a bed of incandescent carbon, these two reac- 
tions represent the mechanism of the production of carbon mon- 
oxide. A large amount of research work has been carried out to 
determine the chemical equilibria of these reactions; but as the 
combustion of carbon is of a more complicated nature than is 
represented by these equations, the information so far obtained 
has been of limited value to the designer of gas-producers. 

It is now generally accepted that the primary product of the 
oxidation of carbon is a complex of carbon and oxygen which has 
a transitory existence. This complex decomposes into a mixture 
of carbon monoxide and carbon dioxide in proportions which 
depend upon the temperatures at which decomposition takes 
place. The fundamental point of this hypothesis, which is con- 
firmed by research, is that some carbon monoxide is formed 
directly without the intervention of carbon dioxide, and that a 
third reaction has to be added to the two so-called producer-gas 
reactions. It will be realized that in producer-gas generators this 
directly obtained carbon monoxide produced in the lowest layers 
of the fuel bed is surrounded by oxygen molecules which have 
not yet succeeded in reaching the carbon surface, and is there- 
fore liable to rapid oxidation to carbon dioxide before it travels 
very far on its passage through the fuel bed. If the fuel bed be 
more than a few inches deep, and at a sufficiently high tempera- 
ture, this carbon dioxide will be again partially converted to 
carbon monoxide according to the second of the reactions stated 
above. The product will then be found as a constituent of the 
producer gas, or will burn with its characteristic flame according 
to the conditions of air supply to the fire. 

The combustion of hydrogen is a trimolecular reaction : 

2H, + O2 = 2H2O 
which is reversible at very high temperatures ; and although inter- 
mediate stages in the oxidation process have been studied, the 
reaction is a simple one which calls for no special mention. 

The combustion of the simpler gaseous hydrocarbons intro- 
duces reactions which are more complex than those hitherto 
mentioned. Although combination with oxygen at high tempera- 
tures appears to take place in a simple manner, it is not really the 
case. It has been shown that, when combustion proceeds at low 
temperatures in the presence of a catalyst, many intermediate pro- 
ducts are formed before the final products, carbon dioxide and 
water vapour, emerge. Thus during the slow combustion at 
400° C. of the simple hydrocarbon ethane, products such as ethyl 
alcohol, glycol, acetaldehyde, formaldehyde, and formic acid are 
formed before the final production of carbon dioxide and water 
vapour. Oxygen enters the molecule at several definite stages, 
involving the successive formation of the products mentioned 











above. Therefore the apparent simplicity of the reactions in- 
volved in the combustion of simple gaseous hydrocarbons is due 
to the high velocity of the reaction at high temperatures. 

Now the combustion of the more complex hydrocarbon mole- 
cules has not yet been studied in the manner described above; 
but it is easy to imagine that, as the hydrocarbon molecules 
increase in their complexity, so the number and variety of inter- 
mediate stages in the oxidation process also increase, and that a 
culminating point will be reached when the formation of inter- 
mediate products cannot be masked by the high velocity of the 
reaction. The result is a tendency to incomplete combustion. 

In the case of the combustion of raw coal, the complexity of 
the reactions which take place during oxidation is augmented by a 
number of side reactions of a physical as well as of a chemical 
nature. The process is preceded and accompanied by the de- 
composition of the coal substance. Long before the ignition 
temperature of coal is reached—which for the purpose of the 
discussion may be regarded as the temperature at which active 
oxidation occurs—some of the coal substance melts or decom- 
poses into less complex bodies, and frequently with the evolution 
of gas, while the newly-formed degradation products may also 
melt and further decompose. If the boiling point of any of these 
liquids is lower than the temperature of decomposition, distilla- 
tion will immediately take place; and if the vapours come into 
contact with a cooler zone, condensation and smoke formation 
will result. The gas may, however, become heated in the course 
of its passage, so that ignition takes place; but it is impossible to 
predict the sequence of events, as it is impossible to control the 
conditions to which the products of combustion will be subjected. 
There is no doubt that the coal substance undergoes exten- 
sive decomposition, either in the solid or liquid form, prior to 
distillation. Whether the distillation products ignite or escape 
as smoke would appear to depend upon the relation between the 
ignition temperature and the boiling point. Where there is a 
large temperature difference there is obviously greater oppor- 
tunity for the gas to be carried away into a cooler zone before 
combustion occurs. 

Another factor to be considered in connection with the combus- 
tion of smoke is the fact that it is usually evolved in a zone already 
highly charged with products of combustion from the fire below. 
For this reason, a suitable excess of air must be provided ; and if 
any such air is admitted to the combustion chamber above the 
level of the fire, it must be preheated to avoid cooling the smoke 
below the ignition temperature. 

The use of raw coal is deprecated owing to the impossibility of 
controlling the combustion process. This results in either the 
production of smoke or the use of a large excess of air, both of 
which represent loss of energy. This does not apply to the use 
of such bodies as oil fuel or powdered coal, the combustion of 
which may be controlled in the same way as that of gaseous fuel, 
though perhaps not to the same extent. 

Finally, the combustion of raw coal represents to the chemist an 
appalling waste of inorganic and organic chemical products, such 
as ammonia, sulphur, cyanogen, and coal-tar derivatives ; the latter 
being those products on which we mainly depend in building-up 
an organic chemical industry which may in future successfully 
compete against that of Germany. 


DISCUSSION, 


The CuHairman welcomed the paper and congratulated the author 
upon having so clearly conveyed to the meeting the elementary 
chemistry of the subject. They were now beginning to understand better 
what must be going on among the various particles to effect combus- 
tion. He welcomed the paper, therefore, as being one of the steps 
that must be taken between the chemists and the physicists to make 
use of modern development and knowledge. 

Mr. P. V. VERNON said he was considering the case of pulverized 
fuel fired into a rotary kiln; and he asked if it were not true that the 
chemical reactions which took place when burning powdered coal 
under these conditions were not simpler than the chemical reactions 
which took place when burning coal in a bed, as in an ordinary fur- 
nace. It appeared to him that the progress of the coal into the final 
form—mainly carbon dioxide—must be very much more simple and 
quicker than in the case of the ordinary coal-furnace, as in the case 
of the rotary kiln there was practically no smoke produced at the 
chimney ; and he took it that there were no losses due to incomplete 
combustion. Dealing with the effect of water vapour injected into the 
kiln at the same time as the powdered coal, in one system the coal 
was pulverized and dried in one process; but otherwise, if damp coal 
were used, the moisture in the coal went into the furnace with the 
powdered coal and air. In such cases the moisture passed in in the 
form of steam ; and he assumed this dissociated and recombined. It 
might be possible that it dissociated and recombined, and then dis- 
sociated again and recombined in the kiln. The length of the flame 
produced seemed to vary according to the amount of water vapour ; it 
being longer when water vapour was present. This led one to believe 
that the hydrogen and carbon monoxide, which he assumed were pro- 
duced, burned and dissociated and then burned again. He would like 
to know whether the author could give them some definite knowledge 
on these points. 

Mr. CaBzena mentioned the case of a vertical boiler using ordinary 
coal, in which the combustion was good. The gas was perfectly clear, 
and there was no smoke. As soon as a superheater was attached, 
however, dense smoke was emitted. He would like some information 
on this. 

Sir Gzrarp Montz referred to the vague and elementary know- 
ledge possessed by some so-called furnace experts. Dealing with oil 
fuel, he had carried out experiments in this connection with interest- 
ing results. Using air pressure with ordinary burners, a very good 
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fire was obtained. Steam was then introduced instead of air, and 
apparently a better result was secured. The heat was intense ; but in 
the course of about 24 hours the furnace stopped, and all the gases 
and flames came out of the furnace instead of going up the stack. On 
investigation, it was found that the whole of the down-take flues had 
melted, and were practically a solid block of masonry. This was due 
to the fact that there were associations and re-associations of the fuel 
in the course of burning, and the combustion was taking place in the 
flue at a greater heat than there was in the furnace. 

Mr. Max Lawrence said that the point that had appealed to him 
was that, in order to get all the heat from a fuel, it should be burned 
completely ; and in order to do this, it must be kept at the necessary 
temperature until it was all burned. The greatest advance he had 
seen lately in connection with furnaces was completely to burn the 
fuel before admitting it into the furnace, and use some of the waste 
gases. Some of this heat ought to be utilized before it was turned 
into thechimney. Heating the incoming air and taking the heat from 
the waste gases—so again raising the temperature in the furnace and 
completely burning the fuel before taking any heat from it—was one of 
the greatest advances he had seen. When trying to do thisin 1910, he 
had experienced difficulty in getting a suitable firebrick to stand the 
enormous temperature. The furnace worked perfectly; but it kept 
melting, and a compromise had to be made—the full temperature of 
the fuel not being developed. 

Major WraitH agreed with the author that raw coal should not be 
burned as fuel. It was a mixture of solid and liquid gaseous fuels; 
and its constituents should be separately burned in order to obtain real 
efficiency. 

Mr. H. M. Rince referred to the mechanical difficulties of obtain- 
ing complete combustion of raw coal. In a large furnace installation, 
with a whole range of gas-producers, it was necessary periodically to 
burn-out the producer-gas flues to remove the intermediate products, 
which were generally wasted. He had tried to obtain complete com- 
bustion of coal available in different districts, and had treated the coal 
in three stages, The three stages were the driving-off of the volatiles, 
the gasification of the coke, and the admission of a sufficient quantity 
of preheated air to burn the carbon dioxide and hydrogen to water. 
The result of separating the operation into these three phases was that 
waste gases were being obtained which for the week’s average gave 
over 17 p.ct. of carbon dioxide ; and this had been done with absolute 
absence of soot deposition or other troubles. With regard to burning 
coal outside the furnace, this, of course, was the ideal condition. 

Mr. L. PENDRED asked whether they ought to be able to burn oil 
without smoke, or whether there was some critical phase which it was 
most desirable to reach, because it had been said that, in order to get the 
best results from the combustion of oil, a certain amount of smoke 
must be emitted. Stations now using oil were producing a consider- 
able amount of smoke, which was of a rather sticky nature. 

Mr. Marsuact (Scarab Oil-Burning Company) said his Company 
had not had time to make exhaustive tests, owing to the tremendous 
hurry with which oil-burners had been installed lately. There should 
be a pale grey smoke emitted. If this was not emitted, the users of oil 
were liable to have too much air, which would reduce the efficiency. 
They were in the early stages at present with regard to oil-burning. 
Plant was installed and worked under varying conditions, often the 
men did not understand it, and there were other difficulties to be faced. 
There was no doubt that considerable improvement could be made in 
furnace arrangements in order to get the highest efficiency. On board 
ship, each boiler could be observed properly by means of an instru- 
ment provided for jthe purpose; but in many works the amount of 
smoke created could not be observed except by watching the flame in 
the furnace. His Company were very interested in preheating, and 
they had had trouble with firebricks through putting preheaters in. 
He was forced to the opinion that with boiler work it was better to 
sacrifice the small efficiency obtained by preheating the air for the 
sake of getting the longer life of the firebricks, 

The Cuairman asked whether it was possible to have too much air 
— the furnace than was required to effect the combustion of 
the fuel. 

Mr. Evans said it was very simple to get too much air. Replying 
to Mr. Vernon, he said that one did begin to get a comparatively 
simple reaction by dividing a complicated fuel into very small portions 
so that the air could get into it. The trouble was that there was a 
likelihood of obtaining much more air than was required for the com- 
bustion process when using powdered fuel under the particular condi- 
tions he had mentioned. As to adding steam, the water-gas reaction 
was also brought in under these circumstances, which meant that the 
reaction would be taken further back into the furnace; and it was a 
matter of whether they could get the firebricks to withstand the 
abnormally high temperatures and local temperatures which would 
be produced. ‘ 

Mr, VERNON said he was referring to a rotary kiln, 140 ft. long. 

Mr. Evans said that the same would apply if the reaction space 
were taken further back—if the heat were taken to a zone further 
removed from the main combustion zone by the addition of steam. 
Continuing, Mr. Evans said with regard to Mr. Cabina’s question, 
the reason the smoke was produced was because he had brought in a 
cooling effect on the gases. As to the pale grey smoke emitted from 
oil-burning furnaces, certain hydrocarbons were not combusted be- 
cause there was insufficient air to combust them fully. He believed 
the ideal would be eventually to design a furnace in which there was 
an adequate preheating of the air in oil-burners. With adequately 
preheated air (preheated in the right quantity) it was possible, he 
imagined—provided the settings would stand the temperatures that 
would be attained—to get a perfectly complete combustion with oil, 
without a large excess of air. 

A vote of thanks was accorded the author at the conclusion of the 
discussion. 


LOW-TEMPERATURE CARBONIZATION OF COAL 
By Prof. Wicui4M A. Bong, F.R.S. 


Mr. W. H. PatcHueEt presided over another section of the 
meeting on Thursday, when a paper by Prof. William A. Bone, 





F.R.S., of the Imperial College of Science and Technology, 
London, on the above subject, was read and discussed. In, the 
absence of Prof. Bone, through illness, Mr. Eric Sinkinson delivered 
the paper. 
The paper dealt with the importance of developing the low- 
temperature carbonization of coal, the commercial success of 
which would depend on its ability to produce a smokeless solid 
fuel, suitable for domestic consumption, and capable of being 
economically transported by rail and delivered to houses in all 
large centres of population, at a price which would compare not 
unfavourably with that of raw coal. In pre-war days, town’s gas 
was rapidly displacing raw coal as a domestic fuel. In Sheffield, 
the domestic consumer was supplied with gas of about 580 B.Th.U. 
gross per cubic foot, at 15d. per 1000 c.ft., or about 24d. per therm ; 
while in London he could buy gas of about 550 B.Th.U. per cubic 
foot at 30d. per 1000 c.ft., or 54d. per therm. The price of gas in 
other large cities was generally intermediate between these figures. 
Moreover, the quality, as expressed in British thermal units per 
cubic foot, was then decidedly higher than now. The cost of 
producing town gas, however, had increased so much that gas 
undertakings were asking for power to raise the price of gas to 
between rod. and 20d. per therm. A coal therm in London last 
winter, reckoning a good house coal at 63s. per ton, would cost the 
consumer 23d.; but with gas therms costing about six times as 
much as coal therms, it seemed as though gas was in danger of 
becoming a luxury for the comparatively well-to-do. So far as 
domestic consumption was concerned, gas would still remain an 
economical fuel for cooking purposes and for apartments requiring 
occasional heating; but for the ordinary living rooms of a house, 
the open fireplace would probably long continue to be the most 
healthy and economical heating appliance. Hence, in the author’s 
opinion, it was chiefly to some such smokeless “ semi-coke an 
was produced by the low-temperature carbonization of a suitable 
bituminous coal that they must look for the ultimate abatement 
of the domestic paré of the smoke nuisance. ma 
It was generally conceded that, having regard to the British 
winter climatic conditions, the radiation from a red-hot glowing 
surface was the most pleasant and healthy form of heating energy 
for domestic apartments. It was, therefore, of importance to com- 
pare the cost of supplying such radiant energy to living rooms by 
the various methods at present available. Such a comparison 
would be somewhat as follows: Taking raw coal at 2}d. per therm, 
low-temperature semi-coke at 3d. per therm, coal gas at 15d., and 
electricity at 60d. per therm—i.c., 2d. per unit of gross potential 
energy : 





Open Fireplace 








} 
| Burning. 
—— | Electric Gas | 
| Radiator. | Fire. | 
| | Raw Low-Temp. 
Coal. Semi-Coke. 
| 
Assumed radiant gross effi- 
ciency on gross calorific | 
value of fuel 1 ides, Oe 100 | 44 24 32 p.ct. 
Assumed prime cost of fuel per | 
therm (100,000 B.Th.U.) 6o'od. | 15'0d. 2°5d. 3°od. 
Fuel cost per therm of radia- 
tion into room . 60'od. 340d. 10° 4d. 94d. 





Thus it would be seen that the price the householder must 
pay to-day for the fuel or energy required to produce a given 
amount of radiation from his living-room fire would be much less 
were he to buy coal or semi-coke than it would be were he to buy 
gas or electricity. Hence the importance of everything possible 
being done to expedite the solution of the various problems con- 
nected with the production and distribution of a smokeless low- 
temperature semi-coke. Such a fuel had been on sale in London 
during last winter ; and the author had been told it really com- 
manded a price considerably higher than that of raw coal. 

The author referred to the practice of gas-works in London a 
century ago (when gas-works were first established) of producing 
a rich gas and a soft coke by carbonizing coal in cast-iron retorts 
at a cherry-red heat, and suggested that the complete solution of 
the problem might mean a reversion to that practice, so far as 
domestic heating was concerned. The demand for coke in the 
Capital after the establishment of gas-works increased prodigi- 
ously, and numerous taverns, offices, and public buildings, which 
previously burnt coal, used coke to the total exclusion of coal. It 
might again become better worth while for modern gas under- 
takings to produce and distribute a rich gas, diluted to some 
extent by water gas, and smokeless low-temperature semi-coke, 
than to aim at the total gasification of coal, with the consequent 
production of a low-grade gas containing up to 30 p.ct. of the 
highly poisonous carbon-monoxide. 

Such a solution of the domestic heating problem would bring 
in its wake a valuable addition to the nation’s oil fuel and motor 
spirit resources. Laboratory tests made upon typical British 
bituminous coals had shown that on carbonization at from 550° to 

600° C. they might be expected to yield from 10 to 15 p.ct. of 
their weight of motor spirit and fuel oil, as well as between 
3000 and 4000 c.ft. per ton of a rich gas. The oils were chiefly 
hydrobenzinoid in character ; but much further research on them 
was needed before their. composition could be stated in detail. 
As to American coals, experiments had led to the conclusion that 
the products of low-temperature carbonization on an industrial 





scale of a coal of the Pittsburg type at from 427° to 482°C. would 
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sangint of a rich gas amounting to 0'6 to o'7 c.ft. per pound of 
coal, and oil or tar equal to between ro and 12 p.ct. of the weight 
of the coal. It seemed to the author that 550° to 600° C. might 
prove to be a better carbonizing temperature commercially than 
420° to 480° C. But this was a matter for further investigation. 
At such low temperatures the possible yields of ammonia were 
bound to be low. 


DISCUSSION. 

Dr. Ceci LANDER, who spoke on bebalf of Sir George Beilby, re- 
ferred to the work being carried out at the Fuel Research Station at 
Greenwich, of which Sir George is Director. A great deal of time has 
been spent on low-temperature carbonization there. The bulk of the 
work up to the present had been directed to finding for as many suit- 
able coals as possible accurate thermal and weight balance-sheets ; 
and this had been effected by carrying out carbonization on a scale 
quite comparable with what one would expect might be a future works 
lay-out. There were eight horizontal steel retorts about 6 ft. long by 
3 ft. by roin. Up to the present, some 120 coals had been tested. 
While this was going on, a laboratory assaying method had been 
developed by which a small portion of 20 to 25 grammes could be 
subjected to carbonization, and the results accurately obtained. The 
results from the laboratory assay had thrown valuable light on the 
large-scale operations. When the coal was subjected to low-tempera- 
ture carbonization, what happened was that first there was a very rapid 
evolution of gas, which continued for a time until a peak was reached, 
and then there was 4 rapid fall. The standard method adopied in get- 
ting out the large-scale work had been to stop carbonization when a 
certain amount of gas had been given off, as it was no use going be- 
yond this point. The method used at the Fuel Research Station was 
to fill the coal to a definite depth into horizontal trays, which were put 
into the retorts. It had been found that the time of carbonization was 
very greatly reduced by subdividing the trays up into sections. He 
submitted a number of samples of the material produced at the station, 
made at about 690° C., showing the firmness of the briquettes ; it wasa 
very transportable fuel, fairly hard, and did not fallto powder. Another 
important point with regard to the subdivision ofthe trays was that it 
substituted the conductivity of metal for the poorer conductivity of 
coke, and in this way reduced the time of carbonization to a very 
great extent. The Fuel Research Board had always had in mind the 
evolution of an apparatus which would do the work economically. 
The apparatus he had described, however, was put down for the pur- 
pose of obtaining data, and was expensive to work. The labour costs 
per ton were about 15s. ; so that this type of apparatus was no good 
if the fuel was to be produced commercially. The commercial side 
must not be forgotten, and everybody would not pay the price for low- 
temperature fuel which enthusiasts were willing topay. As Sir George 
Beilby had said, the problem had two distinct sides--the technical 
and the economic. 

Mr. Joun T, Witkin (Connersville, U.S.A.) pointed out that they 
were all taxed through using raw coal, by reason of the fact that a 
great amount of money had to be spent on cleaning away the soot 
which was emitted into the atmosphere. When considering the cost 
of low-temperature carbonization, this should be modified by taking into 
account the otber costs consequential on the use of raw coal. 

Dr. R. Lessine said he was sorry to say they were now not very 
much nearer a solution of the problem of treating coal at low tem- 
peratures than they were 16 or 18 years ago; and the main reason for 
this state of affairs was that they knew very little about coal. Their 
ignorance on this most important material was indescribable; and 
the subject required the attention of more investigators than were 
devoting time to it at the present moment. He was glad to see 
that at the Fuel Research Station they were tackling the problem from 
the scientific point of view, regardless of its commercial application in 
the first instance. He himself had also devised a method of assaying, 
and read a paper on it in 1912. The results were the same as those 
obtained at the Fuel Research Station ; and the results on the small- 
scale test, when translated, were confirmed by the large-scale work. 
[Some samples of the coke obtained by this method were exhibited in 
the hail.) The engineering difficulties might strike some people as 
peculiar. As compared with high-temperature carbonization, the 
problem was a very much more difficult one. In the first instance, 
there was the heat gradient. In high-temperature carbonization heat 
could be applied without fear of spoiling the solid residue, up to 
1500° C., and therefore the gradient down into the centre of the retort 
was verysteep. With low-temperature carbonization the solid residue 
had to be saved, and more particularly the liquid bye-products; one 
of the main justifications for distilling coal at low temperature being 
to obtain the liquid bye-products without cracking them up. If the 
heat was applied at a high level, it would crack up the hydrocarbons, 
which would spoil the result. Therefore, with a shallow heat gradient 
the carbonization process could not be carried out in the same short 
period of time as in the case of applying a steep heat-gradient. 
Furthermore, the resulting product was not so good a conductor of 
heat, which again added to the difficulty. The prolongation of the 
carbonizing period was really responsible for most difficulties. It 
meant that the plant required for carrying out the process must be 
more bulky, covering a larger ground space. The coal also must be in 
thinner layers, involving a multiplicity of retorting vessels; and these 
difficulties seemed to be the main reason why the gas industry had not 
yet taken kindly to low-temperature carbonization. There was a diffi- 
culty in connection with the use of coke-ovens, because their product, 
metallurgical coke, required a quick carbonizing process, 

Mr. D. Brown ie asked whether the author could give any definite 
data as regards cost of production of low-temperature coke, bearing 
in mind capital charges and depreciation, and the fact that transport 
charges were doubled—the coal had first to be delivered to the works, 
and the coke distributed again from there. He would like to see 
balance-sheets for the American “ Carbocoal” process and for the 
MacLaren system, which was British. He understood that in one of 
these systems the retorts were fired internally ; and he would like to 
know the relative costs of working these plants. 

Mr, Sarcant, for Sir Robert Hadfield, said that after seeing the 
low-temperature carbonization plant at Barugh, near Barnsley, he 





had come away with the impression that it was a fine plant, and that 
the system of carbonization was ingenious. The advantages to be 
gained by the burning of smokeless fuel in the direction of health must 
be taken into account, Dealing with the metbod employed at Barnsley, 
this differed from the one adopted inthe Fuel Research Station. The 
coal was carbonized in large horizontal ovens; and there was an 
ingenious way of getting rid of the swelling of the coal. There were 
two perforated plates suspended vertically in the oven, which broke 
up the swelling coke, so that when the coke was dropped the plates 
fell apart, and the coke fell into waste-heat boilers. This made use of 
the sensible heat of the coke, and the steam from the waste-heat boiler 
plant was used for bye-product purposes. 

Mr. G. M. Git said that, as a gas engineer, he had never looked 
upon low-temperature carbonization very hopefully, because, as a 
carbonizing proposition, it always appeared to him a very poor one. 
In carbonizing coal there was a great deal of expense in the direction 
of cost of the plant and its upkeep. With low-temperature carboniza- 
tion the output of gas was very small as compared with high-tempera- 
ture carbonization ; and, as a carbonizer, it seemed to him impossible 
to look upon it as a commercial proposition. It might be that the in- 
vestigators would find out something they did not know about at pre- 
sent ; but from the gas-makers’ point of view it was not promising. 
Dealing with coke-ovens, which were carbonizing coal in bulk, he said 
that in America the coke-ovens would carbonize 15 tons of coalat once. 
In low-temperature carbonization, they had to deal with quantities of 
2 or 3 cwt., which had to be treated in thin layers, in order that the 
heat could penetrate equally through the mass. This was the diffi- 
culty from the carbonizing point of view ; and he was afraid that the 
commercial success of low-temperature carbonization was a long way 
off at present. 

Mr. E. R. Dotsy said that the original method of carbonization 
adopted by the Coalite Company was by vertical cast-iron retorts. 
From the remarks of Dr. Lander, it appeared that the present process 
was rather to carbonize in thin layers; and were they to gather from 
this that carbonization in vertical cast-iron retorts was unsatisfactory ? 
Was the present trend to carbonize in thin layers ? 

Mr. BELTON said that up to now low-temperature carbonization was 
nothing like a commercial proposition, and as a gas engineer he did not 
feel inclined to shut-up his works because low-temperature coke was 
coming on to the market to displace gas for heating. Some of the 
author's figures were very interesting ; and he thought they were open 
to challenge. The 30 p.ct. carbon monoxide bogey was only just a 
bogey, because, on the previous day, during a discussion at the Insti- 
tution of Civil Engineers, testimony was borne to the very great ad- 
vantages, in certain circumstances, of a high percentage of carbon 
monoxide in gas. There was also the commercial side to be con- 
sidered. The utility of the coke was doubtful, and as to bye-products, 
a yield as low as 3000 c.ft. of gas per ton of coal was no use for a large 
gas distributing centre. He thought the establishment of a separate 
industry for low-temperature carbonization was the only future. 

The CHairMAN pointed out that there must be a main product, 
whether smokeless fuel, gas, or other products; so that he did not 
think the gas industry need be disconcerted about the low yield of 
gas. If we could get a coke which would burn well it would be an 
advantage’; but there was the difficulty with regard to its bulk. All 
coal would not coke; but if all the coal which would coke was coked, 
there were not enough trucks in the country to carry it about. 

Mr. SINKINSON, replying to the discussion, objected to Dr. Lessing's 
remark that our ignorance in regard to coal was indescribable. There 
were difficulties in regard to the time taken in carbonization—carbon- 
izing in thin layers, the swelling of certain coals, and the difficulty of 
getting them out of the retorts. These were initial difficulties, and 
chiefly matters of mechanical design rather than chemical. With 
regard to costs, Prof. Bone had instructed him to emphasize that a 
therm cost 24d. and a gas therm 18d., and if low-temperature coke 
could be turned out it should cost 3d. per therm. As to the 30 p.ct. 
of carbon monoxide, Mr. Belton had dealt with the advantages which 
accrued from the fact that this was contained in gas; but the health 
point of view had also to be considered. What was really wanted 
was something which could be burned in an open grate, without, at 
the same time, involving the waste of large quantities of ammonia, 
sulphur, oil, &c. 


A hearty vote of thanks was accorded both to Prof. Bone and to 
Mr. Sinkinson at the conclusion of the discussion. 


Visit to the Chemical Technology Department of the Imperial 
College of Science. 


Last Thursday afternoon, a number of members of the Institu- 
tion of Mechanical Engineers visited the Department of Chemical 
Technology at the Imperial College of Science and Technology, 
South Kensington, where they inspected the fuel laboratories 
and the new extension (nearing completion) for chemical engi- 
neering, refractories, and general chemical technology. In Prof. 
Bone’s unavoidable absence (he is away recruiting after his recent 
operation), the visitors were received by Assist.-Prof. J. W. 
Hinckley and Messrs. G. I. Finch, W. C. Hancock, E. Sinkinson, 
and W. E. Stockings, who explained to them the character of the 
researches in progress in the department, and the objects of the 
new extension which will be opened for work in October next. 
As we understand that opportunity will be given in the autumn to 
representatives of the Technical Press to inspect the department, 
after the new extensions have been opened for work, we will post- 
pone any further description of them until that time, when Prof. 
Bone has kindly promised to explain the new developments of his 
work which these extensions will provide for. 


An Exhibition of Apparatus, Models, &c. 
In connection with the conference, an exhibition had been 
arranged, on the Institution’s commodious premises, of apparatus, 
models, diagrams, &c., bearing upon the matters which were 
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under discussion. This proved a valuable and well patronized 
feature of the proceedings. 

The Davis Furnace Company, of Luton, showed types and 
adaptations of Davis patent gas-furnace burners. Questions of 
fuel economy were emphasized by the Federation of British 
Industries, Fuel Economy Department; and in the same connec- 
tion one of the most striking, as it was likewise the best placed, 
ef the whole of the exhibits was by the Institution of Gas 
Engineers, who contributed an enormous diagram taken from 
Sir Dugald Clerk’s note on the thermal efficiency of the genera- 
tion and use of gas and electricity, read before the Institution 
of Electrical Engineers. This was not the only part taken 
in the display by the Institution of Gas Engineers, who also drew 
attention to Lessing’s electric coking furnace for the determina- 
tion at different temperatures of coking value, agglutinating 
value, behaviour on carbonization, rate of gasification, and tar 
yield ; specimens showing behaviour on carbonization of various 
coals; and specimens illustrating mineral constituents of coal 
and their bearing on the coal-washing process. The London 
Coke Committee drew attention to the “ Sandwich” system of 
fuel blending. Figures were reproduced showing that, with this 
mixture, a 50 p.ct. coal and coke mixture gives results practically 
identical with Welsh smokeless coal. Messrs. Stein and Atkinson, 
Ltd., of Westminster, displayed an interesting model illustrating 
the application to gas-works of their system of retort-settings with 
gas-producers and recuperation, which has been installed in a 
considerable number of works on the Continent. The construc- 
tion of these recuperators is substantial, though the thickness of 
the partition walls between the flues for the waste gases and for 
the air for combustion is reduced to a minimum, thus allowing of 
easy transmission of heat. The waste gases pass through hori- 
zontal flues, and the air for combustion ascends through vertical 
passages without any change in direction. 

Calorimeters, pyrometers, gauges, recorders, and instruments 
of a similar character were presented for inspection by: The 
‘“* Auto” Recorder Company, of Leicester (‘‘ Auto’ CO, recorder) ; 
the British Thomson-Houston Company, Ltd., of Rugby (steam 
flow meters); the Cambridge and Paul Instrument Company, 
Ltd., of London (thermometers, gauges, &c.) ; Messrs. Duguids, 
Ltd., of Manchester (the Hays fuel-saving appliances); the 
Foster Instrument Company, of Letchworth (radiation pyro- 
meters); Messrs. A. Gallenkamp and Co., of London (the Ber- 
thelot-Mahler bomb calorimeter and Darling’s calorimeter for 
solid and liquid fuels); Messrs. J. J. Griffin and Sons, of London 
(the Boys calorimeter and other instruments); Messrs. George 
Kent, Ltd., of London (meters, recorders, &c.); the Lea Re- 
corder Company, Ltd., of Manchester (coal-meters, to determine 
the amount of coal consumed by boilers) ; Mr. W. H. Patchell, of 
London (the “tar camera,” noticed in the “ JourNAL ” some little 
time ago, of the Steere Engineering Company of the United 
States); Messrs. Sanders, Rehders, and Co., of London (the 
“Sarco” Automatic CO, recorder and the Mahler-Donkin bomb 
fuel calorimeter); W. R. Patents, Ltd., of London (combustion 
indicator for use on water-gas plants, retort-settings, and boiler- 
furnaces); Messrs. Alexander Wright and Co., of Westminster 
(calorimeters, CO, recorders, indicators, gauges, and other scien- 
tific works’ control instruments). , 

Models, drawings, diagrams, &c., of their well-known speci- 
alities were exhibited by: Messrs. Babcock and Wilcox, Ltd., of 
London; Fraser and Chalmers Engineering Works, Erith ; 

Messrs. Gallagher and Crompton, of Salford (baffle-bridge for 
boiler-furnaces, primarily designed to facilitate cleaning-out the 
fires, but also of value in adding substantially to economy in the 
furnace—particularly suited to coke breeze and other low-grade 
fuels, and already adopted by a number of gas-works) ; Messrs. 
R, and W. Hawthorn, Leslie, and Co., of Newcastle-on-Tyne; 
John Thompson Water-Tube Boilers, Ltd., of Wolverhampton 
(straight tube vertical type water-tube boiler, designed to work in 
connection with waste gas, coal, coke, &c.); Messrs. Meldrums, 
Ltd., of Timperley, Manchester (furnace appliances) ; the Metro- 
politan-Vickers Electrical Company, of Manchester (turbines) ; 
the National Gas-Engine Company, Ltd. (gas-producer plant) ; 
the Premier Gas-Engine Company, Ltd., of Sandiacre; Messrs. 
Royles, Ltd., of Manchester (the “ Row” tube for securing 
efficiency in heat transmission) ; Messrs. Henry Simon, Ltd., of 
Manchester (various drawings) ; Messrs. Spencer-Bonecourt, Ltd., 
of London (waste-heat unit); the Turbine Furnace Company, 
Ltd., of London (different parts of their patent furnace equip- 
ment); the Underfeed Stoker Company, Ltd., of London (the 
“Usco” air-heater for the profitable utilization of waste heat 
from boilers and furnaces). 








Clinkering Generators.—When green fuel is charged into a 
generator, the lumps work their way to the wall, and the fines pile 
up in the centre. Thus the resistance to the passage of air 
through the fire increases in the middle of the generator, while it 
decreases towards the wall. The tendency is for the fuel at the 
wall to burn more rapidly, and to clinker on the wall, forming 
what are termed “edgings.” The tendency for blowholes to form 
is greater at the wall thanelsewhere. To mitigate these troubles, 
a writer suggests that: (1) The generator-lid-be made large 
enough to permit the use of a fuel-spreader that will efficiently 
spread the fuel. (2) An efficient fuel-spreader be used. (3) Con- 
sideration should be given to the shape of wall in the design of a 


VALUATION OF COMBUSTIBLE GASES ON THE 
THERM BASIS. 


By Norton H. Humpnurys. 


Gas engineers have recently been frequently advised to “ think in 
therms;” and the application of this suggestion to the familiar 
problem known as “make per ton” soon elicits the fact that 
valuations, either for technical or commercial purposes, are en- 
tering on a new phase. 

Hitherto the ideal of the carbonizing engineer has been a matter 
of bulk, simply tempered by the necessity for keeping within the 
limits of the statutory quality clauses. 1f by more skilful working 
he can increase the production of gas to the extent of 500 c.ft. 
per ton of coal carbonized, the whole of the additional make is 
available for sale. A cubic foot is a cubic foot, irrespective of 
composition or quality. In the accompanying table, column 12, 
carbon dioxide or ethylene, nitrogen or methane, all are on the 
same footing and saleable at the same figure. 

Some have sought to obtain this objective by means of a straight 
standard gas; others by a higher quality, diluted-down to the 
nearest safe degree. But with acceptance of an application under 
the Gas Regulation Act, 1920, by the Board of Trade, mere bulk 
falls out of sight as a directly paying proposition. Take, as an 
example, No. II. gas in the table, B.Th.U. value 500 per cubic 
foot, one therm equals 200 c.ft., and five therms equal 1000 c.ft. 
Valuing the therm at 1s. 8d., the equivalent in 1000 c.ft. is 8s. 4d. 
Suppose it is found that the gas, at present containing 7 p.ct. of 
inerts, will stand another 1o p.ct. On the old basis, the cash 
value is increased pro rata ; on the new, it is not affected. 


s. d. 
O16 basis, utoo ef. at@e.0@. 2. «2 2 s ow 2 G&D 
New basis, 5 thermsasbefore ........8 4 


On the old basis, the percentage of inerts shows directly on the 
sale notes; on the new, the proportions of inerts may be altered 
from 3 to 30 p.ct., without any effect on the items in the rental 
ledgers. The price is now represented by the sum of the British 
thermal unit values of the combustible constituents, and atten- 
tion must therefore be directed to the production and conservation 
of British thermal units, in preference to cubic feet. 

Formerly, secondary decomposition had its compensations. 
(see column 11), and therefore found acceptance, notwithstanding 
thermal losses and troublesome pitch deposits in the ascension 
pipes and hydraulic main. It was regarded as a means of increas- 
ing bulk, if to some extent at the expense of candle and also 
calorific value, If the staple material yielded an excess of heavy 
hydrocarbons, distribution and combustion problems had to be 
faced. The product must not be liable to give liquid or solid 
deposits in mains and services under the extremes of climatic 
variations of temperatures to which it might be exposed before 
reaching the consumer’s burner (perhaps some miles distant), or 
so greedy in the matter of oxygen requirements as to risk incom- 
plete combustion, with incidental waste and nuisance. But, as a 
rule, trouble of this nature disappeared with the advent of modern 
carbonizing conditions and Government control quality coal. 

An excess of secondary decomposition is more objectionable on 
a-calorific than on a candle basis; and that modern methods of 
carbonization tend towards conservation of the primary products 
is a happy accident. The distribution and combustion problems 
remain unaltered, and claim due consideration. Otherwise, from 
a productive point of view, it is possible that the new liberty in 
the matter of declared calorific value might, in some instances, be 
applied on the up, rather than on the down, grade. These and 
other effects of the change can be illustrated by working out de- 
tails on the composition of the gases concerned, on the lines of 
the accompanying table. Five samples have been selected from 
a large number. No. I. is blue gas; Nos. II., III., and 1V. mixed 
gases; and No. V. a good quality straight coal gas. But thesame 
procedure can be applied to any sample of gas, as the calculations 
are based on the composition, with the aid of assumed values, for 
which any other figure can be substituted ; the price per 1000 c.ft. 
being the equivalent of the price per therm. 

The figures bring out the fact that for some purposes the therm 
is either too large or too small a unit; and perhaps with further 
acquaintance we may find it more convenient to follow the lead 
given by the metric system, by adopting distinguishing prefixes in 
preference to double barrelled expressions such as one-thousandth 
of a therm, or one thousand therms, 

They show that as the calorific value increases, so does the 
proportion of hydrocarbons, the respective cash values being 
1°44, 10°9, 12°78, 14°5, and 15'0d. (col. 10). Starting with No. I. at 
2'1, the percentages present rise to 43°6 in No. V. (col. 3); and 
with further advances in value they are still more evident, till we 
reach a natural gas consisting of practically pure hydrocarbons. 
The percentage values (col. g) are respectively 7:2, 54°5, 63°9, 
72°7, and 85'1. Two features will be observed with regard to the 
heavy hydrocarbons. Although small in amount, they take an 
appreciable share in the values (col. 9)—13'5, 10°3, 17°8, and 
13°2 p.ct. are not to be despised. They do not follow the regular 
sequence pertaining to the total hydrocarbons, which suggests 
some considerable variation in quality according to the conditions 
of temperatures and carbonization. The increase in hydrocarbons 





new generator. 


is attended by a corresponding decrease in the free hydrogen, in 












































































































34 GAS JOURNAL. 


{JuLy 6, 1921. 





the case of straight coal gas, and, in mixed gas, of the carbon 
monoxide also. Columns 12 and 13 show the change as regards 
the values of inerts, especially in No. I.; and the number of blanks 
against this class of constituent is noticeable. 


working. We can make an excessively high quality and bring it 
down to the standard by dilution; or derive some assistance in 
the desired direction from the usual methods of making mixed 
gas. In any case, restriction in composition means heavy addi- 


















































































































































| | 
| Combustible. | | | Values. 
Pogaetens) | ies: B.Th.U. B.Th.U. | Therms | Percen- ] —* — C.Ft. 
~_ om- } e per per per tage | Cash at Cash erm erm 
position. |H2andH2! Carbon | bustible. C.Ft.. C.Ft. Gas.| roooC.Ft. | Value. mo 4 pore Pe at el Basis. Basis. 
a Monoxide. | | | Therm Price per 
pounds. (Pence). | 1000 C.Ft. 
(1) (2) Q) (4) (5) (6) | (7) (8) (9) | (10) (11) (12) (13) 
No. I.— a | a oo | | 
eee eR 43°84 | 43°84 326 | 142°92 | 1°43 486 | 9°72 29°7 | 0068 0'222 
Meee igieae 2g 2'10 2°10 | moro’ || “ar°ar” | | o° a7 7°2 | 1°44 I'5 o 0' 686 
St a ae er 40°20 40°20 | 323. | 129°85 1°30 44°2 8°84 27°2 | * 0° 220 
Se ee 5'60 | 5°60 — _ .— _— = 3°9 ” a 
Mb AL an te o'10 } o'10 —- —_ a —_— _ o'r | a a 
No 8°16 | 8°16 _- _- — sy 5°6 | ” — 
100°00 | 45°94 40°20 | 13°86 293°98 | 2°94 100°0 | 20°00 65°0 | 
ea | | F ws arate Heat a 
Hy . 50°3 | 50°3 326 | 163°98 1°64 32°8 | 6°56 50°3 | o'10 O'125 
H,C. 20°3 | 20°3 IOIO. =| 205'03 2°05 4r'0 | 8°20 20°3 ” 0° 387 
HnCy 2°8 2°8 | 2400 67°20 0°67 13°5 2°70 2°38 | se 0°962 
co . 196 | 19'6 323 63°31 | 0°63 12° 2°54 19°6 : O° 124 
Co, 24 | | 2°4 — | _ _ — _— 2°4 | ” _ 
oO, o'2 o'2 a | a | res sas _— o°2 ” a 
No 4°4 4°4 ae” Tee or sglbds, Shas: 4°4 ‘hie ™ 
onal ee oes a ae x 
100°0 =| | (73°4 196 | 7°0 499°52 | 4°99 100'0 =| 20°00 | 1000 | 
No. III.— ney ee eee 
> (a 49°49 | 49°49 326 16134 1°61 30'0 | 6°00 57'°9 O°117 o'121 
itn amie teat 28°48 28°48 1010 287°65 | 2°88 53°6 10°72 33°3 ” 0° 376 
Ree lt 2°30 2°30 2400 55°20 0°55 10°3 2°06 2°7 ” 0'932 
ie an 10°30 10°30 323 33°27. | 0°33 6'1 < 12°0 . 0°120 
Co, 2°19) | 2°19 — — _ _ a 2°6 9 _ 
O, 0*40 0°40 a= — | -— — _ o'5 *» —_ 
Nog 6°84 6°84 - -_ | =e =_ a 8:0 | = ss 
10o'00 | 880° 27 10°30 9°43 | 537°46 | 5°37 100°0 20°00 117 fe) | 
Sere jou —_—_——————— | |e _—_ | 
No. IV.— | 
mee te hee ey 42°78 | 42°78 326 | 139°5 | 1°40 21°8 4°4 54°8 | o*'128 0° 103 
Hic. 2... 34°84 | 34°84 1010 =| «351°9 «=| 3°52 54°9 IIo 44°5 | rs 0° 320 
HmCn WCU), ie. se) fee ay 2400 114°5 | 1°14 17'°8 3'5 ws 4 ” © 755 
co . | 1c ‘96 10°96 323 : ne a 5°5 s°2 14°0 | ” o*I02 
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The table also illustrates the variation in constitution, even in 
gases of nearly equal calorific value. Gas undertakings are 


as to price of gas with no corresponding limitations on the expen- 
diture side. As shown by recent experience, the price of coal 
per ton may rise more than twofold in a week. Weeks or months 
must elapse, however, before they can obtain permission for a 
corresponding adjustment of the selling price of gas; and during 
the interval they must shoulder the burden of the loss. As the 
liability to financial contingencies decreased, so was the price 
margin reduced; and, at present, although the variations in ex- 
penditure were never larger in proportion or more sudden, the 
margin was never smaller. And now a new and additional obli- 
gation is in sight, in the shape of restrictions on the allowable 
proportions of inerts, carbon monoxide, and methane. Like the 
price, it is not only a burden, but the weight cannot be estimated. 
Out of six constituents (oxygen i3 so unimportant that it may be 
left out of consideration), restrictions affecting four are rather a 
large order, especially in the absence of a regular quality of the 
staple material. Many are unable to obtain coal which admits 
observance of existing obligations; and in such circumstances, 
the increase of the burden is more harassing than making bricks 
without straw. 

Really, some authorities talk so glibly about the percentage of 
this or that as to suggest that they confound the manufacture of 
town gas with the making-up of a pharmaceutical prescription. 
One need scarcely observe that, though eminent in other direc- 
tions, they have no practical knowledge or experience. The full 
requirement in this direction could only be met by having the 
several constituents in distinctive gasholders, and measuring out 
each as required. 

_ There is a rough relationship between the quality of the mate- 
rial used and the composition of the gas produced. The same 
as regards working conditions and temperatures. But the only 
known means of controlling percentages are mixtures or distribu- 
tion, neither of which is coincident with the most economical 





| tional manufacturing costs, proposed at a time when the industry 


: ue, | is least able to bear them. 
already under onerous and unjust obligations in being restricted | 








Blue Water Gas in Domestic Appliances. 


Mr. A. J. Huston, of Irvington (N.J.), has an article in the “Gas 
Age” on some experiences with regard to the application of blue 
water gas to domestic appliances. The total cost of generating 
the gas, which was of 298 B.Th.U. value, was 34°6c. per 1000 c.ft. 
To begin with, a burner was taken from a gas-stove equipped to 
consume town gas of 600 B.Th.U. This burner had five holes 
i; in. diameter, which served the purpose of burner-nozzles. 
The gas was delivered to the burner by a spud ,3, in. diameter. 
On the assumption that the gas to be used was 300 B.Th.U., one 
could double the area of the spud and obtain the same heating 
value. Consequently a .3; in. hole, which was the nearest sized 
drill obtainable, was made in the spud. With this arrangement, 
it was impossible to light the burner without firing-back occur- 
ring. To remedy this, one at a time of the burner-holes was 
sealed-off until the lighting of the burner was possible. This 
required three of the five to be sealed-off. With the areas of the 
two remaining holes in mind, the five holes were tapped and 
plugged and drilled with a 11-64 in. drill. No difficulty was then 
experienced in lighting the burners. To give an idea of the cost, 
the author assumed a supply to domestic appliances using 
34,777 c.ft. of town gas per hour. Taking 540 B.Th.U. as the 
calorific value of the town gas, and the actual value of the 
blue water gas being 300 B.Th.U., it would be necessary to use 
62,600 c.ft. of water gas to obtain the same heat value, at a cost of 
34°6 c. per 1000 c.ft., which represents $21.65. Assuming $1.4 per 
1000 ¢.ft. as the cost of town gas, there is a total cost of $48.67 for 
town gas, as compared with the $21.65 for blue water gas. This 
amounts to a saving of about $27 per hour, or 55 p.ct. The esti- 
mated cost of-labour and material to carry out the change in the 
manner indicated on the number of burners that would use the 


| 34777 ¢.ft. of town gas per hour is $2094. 
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FIFTH REPORT OF THE RESEARCH SUB-COMMITTEE OF THE GAS INVESTIGATION COMMITTEE 
OF THE INSTITUTION OF GAS ENGINEERS. 


THE SIMMANCE RECORDING CALORIMETER. 


(Continued from “ JouRNAL,” June 29, p. 750. References hereunder are to pages in our two preceding numbers, Vol. CLIV.) 


PART I.—APPENDIX I. 


This appendix is written in disconnected sections, each of which 
supplements some portion of the main report, Part I., to which 
reference should be made. 


(1) SAFETY Cock. 
_ The “safety cock” is operated by a lever, to one end of which 
is attached a small bucket with a perforation in its bottom; and 
to the other a weight more than sufficient to lift the empty bucket. 


When gas is burning in the calorimeter, the bucket is in such a | of bell is, therefore, only about 1-1000th of aninch; and hence the 
position that water from the last overflow weir next the calori- | effects of variable immersion need not be discussed. 
meter inlet runs into it at a rate exceeding the rate of discharge | 


through the perforated bottom. Should the water supply fail at 
this point, the bucket empties through the perforation, the lever 
tilts, and the gas supply is cut off, thereby obviating damage to 
the calorimeter and thermometers due to the gas burning without 
water running through the instrument. (B, fig. 3.) Many tests of 
this adjunct have been made, and usually it has worked well, but 
the fact that it had at times failed indicates a lower degree of re- 
liability than is desirable in a safety device. 

The pipe leading from the overflow to the bucket is only sup- 
ported by a union at one extremity, and its free end is liable to 
accidental displacement by vibration and otherwise. The bucket 
may empty and the lever tilt partly, but insufficiently to cut off 
the gas supply owing to the edge of the bucket fouling the overflow. 
The reverse trouble of tk .. water being directed clear of the bucket 
and the gas being cut off without failure of the water supply has 
also been encountered occasionally. This trouble could be en- 
tirely overcome by anchoring the free end of the overflow pipe to 
some convenient part of the apparatus by means of a stirrup, so 
oo alae occupy a definite position relative to the edge of the 

ucket. 

Troubles due to the cock being too tight in its seating, too dry, 
or sticking if left too long in one position, are too obvious to need 
comment, and can be minimized by operating the lever by hand, 
Say, once daily. If this is done rapidly, the burner is not extin- 
guished. Occasionally the bucket failed to empty because the 





perforation had become obstructed by a deposit of foreign matter. | 


_ It is to be noted that the device fails to provide for one very 
important contingency—namely, a stoppage of water in the calori- 
meter itself. In this event the overflow at the calorimeter inlet 
will work quite vigorously, and by keeping the bucket depressed 
will keep the burner alight in spite of cessation of the water-flow 
through the calorimeter. Two cases of this nature have been en- 
countered. Removal of the outlet thermometer when not in use 
may be an advisable precaution. 

__ On the whole the device has much to recommend it, especially 
if its action can be rendered more certain. 


(2) 
TaBLe Showing B.Th.U. Liberated per Cubic Foot of Gas, Satu- 


vated with Water Vapour, when Cooled to a Lower Temperature 
(Calculated for a Barometric Pressure of 30 in.”). 
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* The values in the above table will be but slightly affected by normal 
variations in atmospheric pressure. 
(3) O1w-SEAL or GRAviTy GOVERNOR. 

The oil supplied with the instrument is a mi i sp. 
Pegg A _— ineral oil of sp. gr. 

A change of oor in the specific gravity of the oil will, by altering 
the flotation effect of the immersed portion of the bell, cause a 
difference in the loading of about o'4 p.ct., and will alter the rate at 
which coal gas of sp. gr. 0'5 will be delivered by a similar amount. 
(The volume of metal immersed in the oil = 8 c.c. approx.) 

Taking the indoor variation of temperature as + 10° C, between 
winter and summer, changes of + 0'008 (approx.) will be produced 
in the specific gravity of the oil, leading to a variation of the 
loading of + 0°33 p.ct., and therefore practically negligible. 

The question arises as to whether the rising and falling of the 
bell during the operation of the governor causes any variation in 


the loading (due to variable immersion) for which allowance 
should be made. 

By micrometer measurements, it has been ascertained that, 
when passing coal gas of sp. gr. 0'50 at its normal rate, the inlet 
valve is lifted approximately 6-1000ths of an inch from its seat. 
Further experiments have shown that the amount of movement 
necessary to deliver ro p.ct. more or less than this amount, which 
would approximately cover all normal variations, due to changes 
in temperature and pressure, is about 6-10,o00ths of an inch above 
and below the mean‘position. The variation in immersed depth 


(4) RuBBER CONNECTIONS. 

The rubber tubing supplied with the instrument was coated 
on its interior surface with a material resembling paraffin wax ; 
but it was not known whether this coating was incidental to 
the manufacture of the tubing, or whether it had been afterwards 
made to prevent contact of the rubber with the gas stream. After 
a certain amount of twist has been given to the tubing in moving 
the burner in and out of the burner-box, this coating cracks and 
stands out in flakes from the sides of the tubing, roughening in a 
marked degree the inner surface, and causing a noticeable loss in 
head through this section, as well as irregularities in the gas rate. 
The substitution of a piece of smooth-walled tubing of the same 
size has resulted in a greater regularity of the gas rate. It was 
found by experiment that changes in the length and diameter of 
this rubber tubing affect the gas rate slightly. Subsequent 
inquiry of Messrs. Alex. Wright and Co. showed that the internal 
coating was not intentional, and was confined to certain batches of 
tubing. 

(5) Errecr oF Viscosity or Gas upoON GRAVITY GOVERNOR. 


When passing gas through the apparatus at the rate of 
2 c.ft. per hour, we are much below the critical velocity, and the 
frictional losses will therefore be a linear function of the gas rate, 
and will be proportional to the viscosity of the gas. Viscosities at 
20° C. in C.G.S. units for a few of the commoner gases are given 
below ; and it will be noted that the extreme values show consider- 
able differences. 


Viscosities 1 C.G.S. units at 20° C. X 107. 


Oxygen 1982 
ee is 1806 
Nitrogen... . 1735 
Carbon monoxide . 1710 
Carbon dioxide 1517 
Methane . » « 1110 
Hydrogen .... go08 


There is no known relation between viscosity and density in 
those cases where the change in density is due to a change in 
composition of the gas. Further it is not possible to calculate the 
viscosity of a mixture like coal gas from the viscosity data of its 
components; viscosity is not an additive property. 

Taking the highest and lowest values in the above table, the 


| loss of head due to viscosity between the governor bell and the 


burner-head is equivalent to a load of 2°2 grms. and 1°1 grms. on 


| the bell respectively. There is reason to believe that the viscosity 
' of most commercial gas mixtures will approach the higher value 


rather than the lower. In calculating the above losses, the actual 
length of conduit traversed by the gas has been used. Owing to 
abrupt changes in cross section and several bends, the effective 
length of conduit, and hence the loss of head, might be easily 
50 p.ct. greater than these values. It is easy to show that by 
increasing the loading of the governor bell, allowance can be made 
for this frictional loss, and any two gases of different density can 
still be delivered at exactly the same rate by the automatic action 
of the governor, even if their viscosities are different. Slight errors 
will be introduced if gases are used with viscosities different from 
those for which the adjustment was made; but it is found in 
practice that a very useful compromise can be effected in the ad- 
justment, and that the commoner gas mixtures can be delivered at 
approximately the same rate. 
(6) VERIFICATION OF LOADING OF GOVERNOR. 


Three methods of testing were developed, the object being 
to utilize apparatus available in any laboratory, and to render 
the methods as independent as possible. 

Method 1. 

Examination of the fundamental equation (1) p. 680, shows that 
if we pass air through the apparatus—otherwise adjusted as for 
: calorific value test—then the “ ascensive force ” becomes zero, 

or: 
a (s — g) = O, since s = g. 
The only force tending to discharge gas, therefore, is the 


|“ net weight of the bell,” which we wish to determine. 


A day should be chosen for the test upon which atmospheric 
temperature and pressure are very steady, in order to avoid 


| corrections for temperature and pressure changes. Air from a 
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blast main, water-blower, test holder, or other convenient source 
is allowed to flow through the apparatus for some time, and the 
rate in c.ft. per hour is noted. The time of one revolution of the 
meter is about 180 secs., and consecutive readings can be 
obtained agreeing with o'2 sec. or o'r p.ct. An auxiliary counter- 
poise is then slipped on to the counterpoise spindle and firmly 
secured. It is not necessary that its weight should be known, 
but it should be heavy enough to lift the bell and allow the 
governor valve to close. About 50 grms. is suitable. 

Weights of 60 grms., 50 grms., &c., are then placed in turn 
accurately on the centre of the crown of the bell, or on a line 
through the centre and at right anglesto the beam. For each 
load the gas rate is determined two or three times, using a com- 
plete revolution of the meter for the purpose. The temporary 
use of a smaller test meter for the slower rates expedites matters, 
and is more accurate than using fractional revolutions of the 
calorific value meter, or prolonging the time required to an 
inordinate extent. The gas rate can be readily followed down to 
o'5 c.ft. per hour, which entails little extrapolation to determine 
the load corresponding to zero gas delivery. Extrapolation is more 
satisfactory than actually performing the tests with the smaller 
loads, for it is found that owing to vibration the governor valve 
does not rest gas-tight upon its seat when almost counter- 
poised in this way, so that there is some leakage, and determina- 
tions at the very slow rates are thus vitiated. This trouble does 
not occur with gas rates above 0'5 c.ft. per hour, and the inter- 
section of the extrapolated curve with the load axis is certain 
within 0°5 grm., or 2°5 p.ct. of the load. A curve showing the 
relation between the weights placed on the crown of the bell and 
the corresponding gas rate is then drawn and produced to cut 
the load axis. Fig. 13 is one of several curves obtained in this 
way. 

The portion of the load axis intercepted between the points 
corresponding to the normal gas rate—i.c., before the auxiliary 
counterpoise was added—and zero gas.rate is the “ net weight 
of the bell.” 

Removal of the auxiliary counterpoise at once restores the 
governor to its original state. The load deduced for the maker's 
setting of the governor, according to fig. 13, is 21°9 grms. 

It is worth while noting at this point the faults of a method of 
deducing the loading, which was used at an earlier stage in the 
investigation, and which gave results for the loading which were 
difficult to reconcile with the behaviour of the governor in 
practice in certain circumstances. The arrangements for testing 
were substantially as have been already described, but four loads 
only were used, covering a range of 30 p.ct. above to 30 p.ct. 
below the usual gas rate. Use was being made of some such 


portion of the curve as A B in fig. 13, and accurate extrapolation | 


to zero gas rate was clearly impossible. 


rates were therefore squared and plotted against the corres- 
ponding loads, giving the line A' B', 


€0 





Fis. 13. 















plotted to give a convenient scale tothe diagram. Even when plot- 
ted on a large scale, this line A! B! seemed to be straight within 
the limits of experimental error, and was therefore produced 
backwards, cutting the load axis at C. Subsequent plotting of 
the (rate) ? curve for the whole range of values in fig. 13, showed 
the line to possess a distinct curvature, being convex to the 
load axis. The conclusion to be drawn therefore, is that the 
total pressure is not accurately proportional to the square of the 
gas rate in this apparatus. 

The actual curve in fig. 13 can be accurately represented by 
a formula of the type = Kg? + Mg, where K and M are 
constants, and q is the gasrate. This would be quite consistent 
with the development of the theory of the governor, as already 
given, in which the total load is divided into two parts, expended 
in forcing gas through the orifice and overcoming friction in 
the pipes respectively; the one loss following a square, and the 
other a linear law. 

The discharge is also represented fairly accurately by an 
empirical formula of the type = g™, the index of q being rather 
less than 2'0, The expression p = q!§ agrees very well with the 
results of our experiments. - 


(7) METHOD 2. 


Referring again to the formula (1) p. 680, it will be seen that for 
gases lighter than air (s — g) isa positive quantity, and if “a,” 
the length of the balancing columns, be sufficiently increased a 
point will be reached at which W = a (s—g). In this case 
p =o, and consequently there will be no discharge of gas. 

The burner is removed, and a piece of tubing reaching to the 
floor is substituted, terminating in a glass or silica jet with an 
orifice about 1 mm. in diameter. The jet is supported in a 
clamp on a retort-stand, and a series of gas rates is determined 
as the jet is lowered, the corresponding vertical distance between 
the tip of the jet and the crown of the bell also being noted. A 
curve similar to fig. 13 is then plotted, in which the various 


| values of “a” replace the weights on the bell, and the distance 


for zero gas rate can be determined by extrapolation in the same 
way. Ifthe governor valve is in good condition, the point can 
also be obtained approximately from the distance at which the 
very staall flame on the jet is extinguished, thus confirming the 
extrapolation. Compo tubing is preferable to rubber on account 
of diffusion of hydrogen through the walls of the latter, which 
may appreciably alter the composition, and hence the specific 
gravity, of gas in the tubes at very low rates. With a gas of 
sp. gr. 0'5, the extinction distance will be roughly double the 
normal distance between the crown of the bell and the tip of the 
burner, and with a gas of sp. gr. of 0°53 is about 80 in. This 
may bring the point of extinction below floor level. In this case 


| the counterpoise is increased by a known amount—say, by adding 
It was assumed, however, that over this range the pressure was | 
strictly proportional to the square of the gas rate, and the gas | 


In fig. 13, (rate)? + 3 is | 


a rider of suitable weight—for which allowance is afterwards made. 
Other data necessary are the atmospheric temperature and 
pressure and the density of the air and gas in use, at the same 
temperature and pressure. The latter should be known with an 
accuracy of o'5 p.ct. at least, and is preferably obtained by direct 
weighing. 
The value of “a” for zero gas delivery should be determinate 


| within 1 in., or about 1°5 p.ct. This method requires consider- 
able skill for its execution, but when all data are ascertained and 


Makers Loading 


inserted in formula (1), a value is obtained which should con- 
firm that of Method 1. 

The value deduced for the maker’s loading of the bell by this 
method was 21°7 grms., as against 21°9 grms. by Method 1. 

It is to be noted that, as both these methods depend upon 
reduction to zero gas rate, the viscosity of the gas in both and 
the increased length of conduit in the second method do not 


| influence the final result. 
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(8) METHOD 3. 


This methed will not give the actual loading of the governor 
bell, but is a most exacting test of its adjustment, and enables one 
to say to what extent the loading is in error. Preparations are 
made as for Method 1; and the load on the bell is adjusted to 
restore the gas rate to about its normal value. Gases readily 
obtainable are used; and it is advisable to choose a day upon 
which atmospheric temperature and pressure are very steady and 
not far removed from 60° Fahr. and 30 in. bar.,* for reasons 
which will be discussed later. 


(1) Air is passed through the apparatus, and the rate deter- 
mined several times for three loads, 2 grms. below, 2 grms. 
above, and normal load respectively. 

(2) Hydrogen from a cylinder, or generated from zinc and 
sulphuric acid in a large Kipp, is substituted for air, and 
the rate determined for loads identical with (1). It is not 
necessary that the hydrogen should be of a known or 
high degree of purity; but it is necessary to allow at least 
twenty minutes for clearing the apparatus of air, before 
attempting to determine the gas rates with hydrogen. 

(3) Coal gas, or the gas on which the governor will usually 
work, is treated in the same way. 

(4) The auxiliary counterpoise is then removed, and the gas 
rate redetermined with the usual loading. This enables 
the value of the usual loading to be located with respect 
to the three loads obtained for the coal gas experiments. 


The results are then plotted as in fig. 14, so that a series of 
intersecting lines is obtained, but not necessarily all intersecting 
at the same point, although the various intersections should not 
be far removed from one another. 

Of the gases used in determining fig. 14, air and Mond gas 
give curves intersecting at such a small angle that very slight 
errors in the loads or gas «ates would displace the intersection 
considerably. The same is true of Mond gas and coal gas; and 
in general this method should not be employed with gases whose 
specific gravities differ by only a small amount. Air is not to be 
recommended for exact work, because it is not combustible, and 
the burner and calorimeter consequently remain cold during the 
test. Two mixtures are sufficient for setting or checking the 
governor ; and the gas usually supplied to the recorder for one, and 
the same diluted with about 20 p.ct. hydrogen for another, are ex- 
cellent for the purpose. 

Incidentally fig. 14 shows that there is no single load at which all 
gases will be delivered at identical rates, but from the group of 
intersections the best load for general purposes can be deduced. 

Throughout the whole of our tests the original setting of the 
governor by the makers has not been interfered with, any altera- 
tions in loading having been made by the use of temporary 
weights and riders, the removal of which restored exactly the 
original conditions. 

From fig. 14 it would seem that the loading as adjusted by 
the makers is about o’9 grm. too high. As shown in Table IV., 
p. 681, this would account for only very slight irregularities in the 
action of the governor, so that no readjustment was attempted. 


(9) Errects or TEMPERATURE AND PRESSURE CHANGES ON 
GovERNOR. 
The change in density of gas with tabular number and other 


conditions are assumed as on p. 681. 
Therefore 


a 2 K g2e 
p= K(L) gn = OP wictgctimarenspincaienen (3) 


i 


Where /, is the pressure required to deliver gas at such a rate, 
under prevailing conditions, as will reduce to the normal rate at 
60° Fahr. and 30 in. bar. 


The ratio of this pressure to the corresponding pressure at 
necessary 60° Fahr. and 30 in. bar. is: 

b2 sad kK yg vy I I 

hi no “Kg on 

i.¢., the correct pressure for a gas of given density will be the 


corresponding pressure necessary at 60° Fahr. and 30 in. bar., 
divided by “»,” 


By reasoning similar to that on p. 680, the actual pressure thrown 


by the Poe. for conditions corresponding to tabular number 
“2,” will be: . 


b= Wa RE = 8) FF sercecsorccsvsssecescesoceesss (5) 


The ratio of the pressure thrown by the governor under pre- 
vailing conditions to that demanded by theory is: 


b We a(s—g)n 
eee ee Seat ee te! Gee eh aed (6) 
bo 


Ww 
[5 —a(s ~g)|x2 
Assuming the value already determined for W in order to ob- 
tain satisfactory governing for changes in sp. gr. at 60° Fabr. and 
30 in. bar. (i.¢., > = as), we obtain: 
ps _ (s — sn + gn) ” 
ba & 





* Or preferably 29'5 in. See note, ‘‘ JoURNAL"’ for June 22, p. 681. 





By re-arranging this expression, a second equation is obtained 
involving=, the specific gravity of the gas as usually understood 
(air = 1), the new expression being somewhat more convenient 
for computation: 

I=. 


(f) 
s ; 

Upon the foregoing hypothesis, the ratio of the actual delivery 
of gas under prevailing conditions to the theoretical delivery 


requisite for exact compensation for temperature and pressure 
changes will be therefore : 


n/t aii Jf” be (g) 
Bd al 
5 
The value of the expression (9) has been computed for a range 


of tabular numbers and specific gravities, and the results are set 
out in Table V. (See p. 682.) 


(10) DENsiTY CoRRECTION, 


An assumption was made in calculating Table V. which is usual, 
but not strictly correct—namely, that the density is inversely 
proportional. to the volume or that density under prevailing con- 
ditions= density at 60° Fabr. and 30° in. bar., multiplied by “ 7,” the 
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tabular number. It ison account of the water vapour taken up 
or precipitated, in order to maintain the gas saturated—to which 
conditions alone are the tabular numbers applicable—that an 
error is introduced. The error is dependent upon the ratio 
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between the weight of water vapour and weight of gas per c.ft. 
concerned, and is consequently greater with the lighter gases, 
and increases rapidly with rising temperature. 

In general, above 60° Fahr. the true density of the gas will be 
somewhat greater than that calculated on the above assumption; 
and as an extreme case hydrogen may be quoted, where the true 
density of the moist gas at 84° Fahr. and 30 in. bar, will be approxi- 
mately 17.5 p.ct. greater than the value calculated in the above 
manner. The difference for ordinary coal gas mixtures is much 
less marked, but is sufficiently great to call for consideration. ' 


TaBLE Showing the Ratio of the True Density of a Moist Gas 
(sp. gv. O'5 approx.) to the Value Obtained by Multiplying its 
Density at 60° Fahr. and 30 in. Bar. by the Appropriate 
Tabular Number. 











Barometric Height. 
Temperature a 
| "Sie iz 
28 Ins. | 30 Ins, 31 Ins, 
40 0*990 | 0'989 | 0°988 
50 _ - s 0°995 0°994 | 0° 993 
ee waa: bares PE I*002 | I‘000 | 1*000 
70 I'o12 1*009 | 1‘°008 
80 1°025 I‘022 | 1'020 
84 1‘932 1‘028 1'027 





From this table it is evident that the true density of a typical 
coal gas mixture may differ from the values used in calculating 
Table V. by about 3 p.ct. when nearing the extreme limits of tem- 
perature and pressure specified, and consequently the calculated 
gas rate in corresponding circumstances may require adjust- 
ment to the extent of 1°5 p.ct. 

It will be noted that normal temperature changes exert a much 
greater influence than normal pressure changes, since the 
amount of water vapour taken up is dependent chiefly upon tem- 
perature and to a less extent upon pressure changes. This makes 
it necessary to consider separately the effects of temperature and 
pressure changes, so that it is not possible merely to revise 
Table V., while still retaining its form, for there the tabular num- 
bers expressing the joint effects of temperature and pressure 
changes are made the basis of comparison. The same tabular 
number may refer to greatly different temperature conditions, 
according to the prevailing barometric pressure. 

Turning to formula (5), it is to be noted that, so long as 
gas and air are at the same temperature and both are fully 
saturated with water vapour, each will hold the same weight of 
water vapour per c.ft.—i.c., the expression (s—g) is not influ- 
enced by the amount of water vapour taken up or precipitated in 
consequence of temperature and pressure changes. The available 
pressure will therefore not differ from that assumed in calcu- 
lating Table V., and hence it will only be necessary to correct 
for the density deviation. Tables XIII. a, 8, and c have been 
calculated from Tables VI. a, 8, and c (or Table V.), to allow for 
the difference between the true density and calculated density 
(i.¢., as calculated in obtaining Table V.) of the moist gas and air 
in various circumstances. 


Tas_eEs XIII.a, B, AND c.—Showing Relative Gas Rates (when reduced 
to 60° Fahr. and 30 in. Bar.), Permitted by a Gravity Governor, 
Taking into Account True Density of Moist Gas and Air, under 
Normal Changes of Temperature and Pressure. (Calculated from 
Lables V1.A,B,andc). The Governor is Adjusted to Deltver Equal 
Volumes of all Gases at 60° Fahr., 30° in. Bar. 

TaBLeE NII1.a.— Specific Gravity = 0-40 at 60° Fahr.and 30in. Bar. 





Barometric Height—Inches. 
Temperature 
°F, os ae ee a a. “es 
28. | 29. 30. | 3le 
“es ae 
40 101‘! | 100'3 99°2 98°I 
50 101.2 100°5 99°7 98'6 
60 IO1'2 100°6 100°9 | 99°0 
70 100°9 100°5 100°! 99'2 
80 100°4 | 100°2 100'O | 99°3 





(Max. — min.) = (101°2 — 98*1) = 3'1 p.ct. 
TABLE XIII.B.—Specific Gravity = 0°50 at 60° Fahy. and 30 in. Bar. 


40 100°5 


| | 
| 100° 4 100° 3 | 100° 2 
50 100°! | 100°2 100°3 | 1o00'r 
60 ae 99°9 1000 =| 99°9 
70 | 99°0 99°3 99°4 | 99°6 
80 | 98'I | 98"4 98°7 | 99'0 
| 


(Max. — min.) = 100°5 — 99°I = 2°4 p.ct. 
TABLE XIII.c.— Specific Gravity = 0'60 at 60° Fahr. and 30 in. Bar. 


40 } 100°0 100°6 


| IOI'2 I0I'7 
\50 99°4 100°O 100°7 101'3 
60 | 986 99°3 } 100°0 100°6 
7° 97°7 98°4 | 991 99°9 
80 96°4 97°3. | 98°0 98°8 





(Max. —min.) = (101 ‘q— 96'4) 7 5'3 p.ct. 





(11) Viscosity CorRRECTION. 


At an earlier stage it was pointed out that, in order to deliver 
gases of different sp. gr. at the same rate when temperature and 
pressure were constant, it was necessary to increase the load on 
the governor bell above that theoretically necessary for exact 
governing, the amount of increase determined by trial as giving 
the best results being about 12 p.ct. of the theoretical load at 
60° Fahr. and 30 in. bar. 

The frictional loss under prevailing conditions may be taken as 
Mn X frictional loss at 60° Fahr. and 30 in. bar., where “n” is the 
appropriate tabular number. The difference between this value 
and the amount initially allowed for friction at 60 Fahr. and 30 in. 
bar. will be available for accelerating or diminishing the gas rate 
when temperature and pressure change. The effects of this 
correction upon gas rate are not given separately, but may be 
obtained by subtracting corresponding values in Tables XIII. 
and VII. 

The extreme values for this correctionin Table XIII. are + 1 p.ct. 
and — 2 p.ct.; not in themselves serious, but, when added to other 
errors, making a by no means negligible total. There is some 
slight doubt as to the exact value to be taken for the viscosity loss ; 
but in all probability the gas rate permitted by the governor under 
various conditions of temperature pressure and sp. gr. will lie 
between the values given in Tables VII. and XIII. for correspond- 
ing conditions, and if anything should be closer to Table VII. 


(12) Trstinc Gas SysTEM FoR LEAKs. 


The main object is to get the whole system under pres- 
sure to the burner head, without “ blowing” the oil seal of the 
governor bell. (See fig. 2.) The gas cock B (fig 3) is closed and 
connection to inlet meter broken just below the gauge C, and a T- 
piece inserted at this point. One limb is connected to a convenient 
gas supply, the other to a bunsen burner. The hinged box 
covering the governor is raised, a cork bung cut to the correct 
length, and placed on the crown of the governor, so that when the 
lid is again closed no strain is thrown on the mechanism, but the 
bellis prevented from lifting under the influence of the gas pressure, 
and consequently the governor valve cannot close. The upper 
lift of the burner tube is detached, and the orifice thus exposed is 
plugged with a small rubber stopper. Gas is now admitted to the 
T-piece until the pressure at C registers half-an-inch, which is 
about as much as the oil seal will stand. The bunsen burner 
provides an outlet for the gas, and the pressure cannot build-up 
so as to spill the oil, with unpleasant consequences. It is desir- 
able to tap the meter occasionally, and any leakageis detected by 
the movement of the pointer. 

The movement should be inappreciable in the time required to 
complete a test—viz., about 3 minutes. By this method the tight- 
ness of the bye-pass cock E is also tested. If leakage is found, 
the various unions and their washers should be examined. As the 
instrument is at present constructed these are somewhat in- 
accessible, and entail an undesirable amount of dismantling of 
the calorimeter and its water connections, should adjustment prove 
necessary. 

We are informed by Messrs. Alexander Wright and Co. that 
the governing may not be reliable if the governor valve does not 
close gas-tight upon its seat. For this test the governor bell is 
removed, and the primary governors loaded to throw 2 to 3 ins. 
pressure on to the governor valve. There should be no leak in 
these circumstances as shown by a movement of the meter hand. 
Leakage may be overcome by cleaning the valve and properly 
centring it on its seat. 

A simplified test for leaks may also be applied with the bell in 
position by plugging the burner and cautiously admitting gas to 
the meter and governor bell to the limit permissible without 
“blowing” the oil seal. The inlet cock is closed, and the water 
level noted in the syphon drain below the meter. This should 
not fall. Owing to the capacity of the meter and bell, this test is 
not very exacting. 

(13) CHARACTERISTIC WATER SUPPLIES. 

There are three main groups: 


(1) Hard Waters——These may give rise to scale in the calori- 
meter; but inasmuch as the outlet water is rarely raised to as high 
a temperature as 30° C., and there is no evaporation, as in boilers, 
the scale should be slow in formation and coherent in character. 
The effects would be a regular reduction in water rate, for which 
allowance could be made on a time basis, and possibly a reduced 
efficiency in heat absorption in the calorimeter, detectable by too 
high a temperature in the outgoing products of combustion. 
Periodical swilling with very dilute acid; followed by plenty of 
water, should remove this trouble, especially in the case of a car- 
bonate scale. 

(2) Chalybeate, Ferruginous, or Ivon-Bearing Waters——These are 
sometimes encountered, or may be formed artificially by passage 
of waters of the next group through iron service pipes. The inlet 
water may be perfectly clear -but under the influence of dissolved 
oxygen and warmth the iron is oxidized and thrown out of solu- 
tion. Such deposits are usually loose in character, and unless 
the stream of water is sufficiently rapid to carry them away, may 
collect and cause stoppages. Dilute acid will remove these as 
a rule. 

(3) Peaty ov Moorland Waters.——These contain notable amounts 
of organic matter in solution (the water used in our tests at Bir- 
mingham was chiefly of this type). Very often the cold inlet water 
is of a pale straw colour, but perfectly clear. Warming such a 
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water, even to 30° C., seems to gelatinize the organic matter, and 
considerable amounts of slimy material have been found in the 
chamber carrying the outlet thermometer. As stated above, 
warming accelerates the deposition, but is not essential, as is evi- 
denced by slimy material iu the cold bulb receptacle. These 
organic deposits are very troublesome, and, while they lead to a 
more or less regular decrease in the water rate, the regularity 
cannot be guaranteed, and frequently there will be a spontaneous 
reversion to a higher rate caused perhaps by portions of the de- 
posit being detached and washed away. Dilute acid again seems 
to assist in the removal of these deposits; but thorough flushing 
with water is sufficient when this can be applied. 


(14) CRITICISM OF PROPOSALS FOR DEALING WITH WATER 
DIFFICULTIES. 


The treatment of water for supply to the calorimeter, either 
by chemical means or filtration, at once complicates matters, 
and would necessitate considerable extra supervision and 
apparatus. As regards filtration—this is hardly satisfactory, and 
clearly fails in those cases in which the inlet water is clear, but 
matter is thrown down during passage through the calorimeter. 

It has also been proposed to utilize two tanks, filled with 
treated or distilled water. To be of service, these would require 
to hold at least 2 tons (450 gallons) of water for a 36 to 48 hour 
run without attention. There would be difficulty in dissipating the 
heat received by part of the water in the calorimeter. On account 
of the necessary position of the tanks and the small tempera- 
ture differences, the simple thermal syphon system adopted for 
gas-engine water cooling could not be adopted; and this would 
therefore entail some pumping device, for continuous circulation 
for the water. We have then to consider contamination of the 
water with lubricating oil from the pump and with rust and scale 
derived from the tanks and circulating pipes. On the whole the 
scheme does not commend itself to us as being practicable, and 
could only be justified in exceptional circumstances. The only 
satisfactory course would seem to lie in re-designing the water 
passages in the calorimeter so as to deal with any reasonable 
public water supply. 

(15) CoRRECTION FOR MEASUREMENT OF WARM WATER. 


It is probably unnecessary to consider separately the variation 
in specific heat of water within the range of temperature used in 
this calorimeter, say 10°—30° C., since the error introduced is 
+ or2 p.ct. at its maximum. 

If the water is weighed, for greater precision, the reduction of 
the weight to vacuum standard will only cause a change of 
o'r p.ct. in the C.V., and may be safely neglected for routine 
work. 


Where the water measured is warm, there is a correction for 


.the expansion of the water and containing vessel which should 


be taken into account, since it occasionally exceeds o'5 p.ct. 

The following table, taken from Technological Paper No. 36 
of the American Bureau of Standards, assumes a vessel based on 
the normal litre, correct at 15° C., and includes a correction for 
the specific heat of water. A temperature rise of 8° to 11°C. is 
assumed (15° to 20° Fahr.). 


Factors for Reduction of Water Measured at T°? (i.e., Outlet 
Temperature of Calorimeter Approx.) to Equivalent 
Mass of Water at 15° C. (60° Fahr.). 


Multiply observed volume by K. 














T°F, K. | T*C, | K, 
60 I‘OOI | 15 | I‘OOoI 
7o 1 0'998 | 20 | 0*998 
80 "995 25 0° 996 
go "993 | 30 0'994* 

100 "991 35 0°992 

I10 ‘989 40 o°g9I 

45 | 0°989 


* Normal upper limit with Simmance recorder, 
(16) CoRRECTION oF C.V. For HumipIty oF ATMOSPHERE. 


In the earlier “ Notifications” of the Gas Referees (e.g., 1910 
issue) an empirical allowance of 1-6th the difference between air 
temperature and outlet products temperature was made the basis 
of a correction for use with the Boys calorimeter, and apparently 
was suitable for the gas of the Metropolis. By some workers this 
value was considered too high for other grades of gas; and the 
American Bureau of Standards, for example, proposed 1-12th in 
place of 1-6th as a suitable correction for American practice, with 
the Boys calorimeter. 

Later “ Notifications” (¢.g., 1916 and 1918 issues) set out a cor- 
rection of a less empirical character, and one which, with slight 
adjustment, could be applied to instruments other than the Boys 
calorimeter. 

To apply the correction requires knowledge of (1) the air tem- 
perature; (2) its humidity, as determined by wet and dry bulb ther- 
mometers, or other form of hygrometer ; (3) the temperature of 
the gas (assumed humidity 100 p.ct. for a wet meter); (4) the tem- 
perature of the outgoing products of combustion (also with an 
assumed humidity of 100 p.ct.) ; (5) the ratio of air to gas volumes; 
(6) the ratio of products of combustion to gas volume. The two 
latter items need not be known more closely than (say) ro p.ct., 
and values of 7 and 6°6 times the volume of gas burned are given 
for these respectively in the “ Notifications,” referring, of course, 





to the Boys calorimeter. The correction can be rapidly computed ; 
and the American authorities regard air-saturation devices with 
disfavour, as being unnecessary complications. 

For non-recording instruments there is perhaps something to 
be said for this; but in the case of a continuous automatic re- 
corder, of the type under examination, there are sound reasons for 
the adoption and retention of a suitable air saturator. 

The gas stream will be brought to the temperature of the inlet 
water and saturated with water vapour in the gas cooler (p. 679). 
The incoming air will also be brought approximately to the tem- 
perature of the inlet water (see below) and saturated with water 
vapour ; any thermal changes accompanying this process taking 
place before the calorimeter proper is reached, thereby elimi- 
nating influences which would give rise to errors in the C.V. The 
outgoing products of combustion will be saturated with water 
vapour, practically at the temperature of the inlet water. 


(17) Errors UNCORRECTED BY THE USE OF FULLY 
SATURATED AIR. 


Were the volume of incoming gas and air equal to the 
volume of the outgoing products of combustion, there would 
be no heat other than that due to the combustion of the gas 
imparted to, or abstracted from, the calorimeter; and in so far 
as this point is concerned, an accurate C.V. would be obtained 
without the necessity for any corrections, and the quantity of air 
passing through the apparatus would be immaterial. 

There is, however, in most cases a contraction in volume 
during combustion; and the following values indicate this con- 
traction in a number of cases—i.c., the difference between the 
volume of gas and air and the volume of the products of com- 
bustion at the same temperature : 











os Volume of Gas Contraction in 
. Burned. Volume.* 
} a 
Methane, CH, . 1 c. ft. 2°oc.ft. 


Hydrogen, He . 


we Te eee ™ cS «s 
Theor. B.W.G. mixture = CO + Hy, ¥e ee 
Carbon monoxide, CO ... . - i ae 


* Water condensed to liquid. 

For English coal-gas practice, where inerts are low, it is reason- 
able to assume a contraction of 1°4 or 1°5 c.ft. per c.ft. of gas 
burned. [The Referees’ value is thus (7—6°6)=1°4 c.ft.] 

Where inerts are present, the contraction is due solely to the 
combustibles, so that if there are 80 p.ct. of combustibles in the 
gas, the contraction may be taken at 80 p.ct. of the above value, 
ie., 11 to 1'2 c.ft. Blue water gas or its equivalent yields a con- 
traction of about 1 c.ft., so that one may assume for typical mix- 
tures a contraction ranging from 1’o to 1°5 c.ft. for each cubic 
foot of gas burned. 

An amount of water vapour sufficient to saturate at the tem- 
perature of the outlet products a volume of gas equal to this 
contraction, must therefore be precipitated—i.c., less water vapour 
is being carried out of the calorimeter than is being carried in, 
and consequently heat is imparted to the calorimeter which is not 
derived from the combustion of the gas. A deduction must 
therefore be made from the observed C.V. on this account. Even 
provided that the air saturator brings the incoming air to the 
temperature of the inlet water, and saturates it with water vapour, 
there will still remain a small unbalanced error in the observed 
C.V. On the other hand, this error will be regular; it will always 
be in the same direction; it will be independent of changes in 
atmospheric temperature, pressure, and humidity; it will be in- 
dependent of the volume of air passing through the calorimeter ; 
and in general will be smaller than the error of the uncorrected 
C.V. in the absence of such an air saturator. 

The error will, in fact, be a function of the contraction on com- 
bustion (which may be ascertained and assumed to be constant 
without significant error for given types of gas) and of the inlet 
water temperature, so that a single temperature reading is all that 
is required for applying a correction. The constancy of the error 
for given inlet-water temperature is an important point in the case 
of an automatic recorder. 


Table showing the Amount of Heat in B.Th.U. per C.Ft. of Gas 
burned imparted to the Calorimeter by Condensation of Water 
Vapour, when Inlet Air and Gas and Outlet Products are each 
Saturated with Water Vapour, for given Contractions on Com- 
bustion and given Inlet-Water Temperatures. These Values 
to be Deducted from the Observed C.V. 





Contraction on Combustion, 





Inlet-Water Tempera- | a 2 
a ee es | 




















| I'o i'r 1°2 | 13 14 | I°5 

°C oF, | ia 
8 46°4 o'5 0'6 06) 6| OF o's o's 
10 50°0 o0°6 o°7 0'7 | o8 o'9 o'9 
12 53°6 o°7 o's o'8 o"9 I'o | I‘r 
14 57°2 o's 0'9 «€©||:«O'9 1'o I'I i ss 
16 60°8 o'9 ro || ud I'l 2 | 1'3 
18 64°4 1‘o cs rs I°3 oe I'5 
20 68'o0 Fs es 1°3 1°5 1'6 | I°7 
22 71°6 "2 1'4 I'5 1°6 re 7 a9 





It will be seen from the above table that when the air saturator 
is working properly the uncompensated error is usually about 
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1 B.Th.U. for normal inlet- water temperatures, and will rarely rise 
to 2 B.Th.U. and may therefore be safely neglected in many cases. 
Above 20°C. the error increases more rapidly, but such tem- 
peratures will be exceptional for English practice. 


(18) THERMOMETERS SUPPLIED WITH CALORIMETER. 


The thermometers supplied with the calorimeter are of the 
solid, scale.on-stem variety, with a range of 0° to 34 ° C., divided to 
show y,°C. The etching is fairly good, but not quite up to the 
standard of foreign pre-war productions, the lines being thicker 
than is desirable. 

It will be noted that the maximum temperature measurable by 
the thermometersislow. This is an advantage in some respects, 
since it prevents the use of outlet-water temperatures so high as 
to cause undue loss by radiation. On the other hand, the outlet 
thermometer is more liable to damage by accidental overheating. 
This could be overcome by allowing sufficient stem for (say) 
50° C. in conjunction with the usual expansion chamber, but only 
graduating to 34°C. as at present. 

The thermometers are ,; in. diameter—a quite unnecessary 
thickness, giving rise to greater parallax errors in reading than 
need be. The divisions are approximately 06 mm. wide, and the 


parallax error would seem to be + o'1°, or with special care - 


+ 0'05° C. with naked eye observation. Although not supplied 
with the instrument, the use of reading lenses would therefore seem 
desirable, and two were fitted of the pattern used with the Boys 
calorimeter. This greatly improved the precision of reading, 
++ 005° being obtainable without trouble, and + 0'02° or o'01°C., 
with care, when such closeness of reading was desirable. The 
instrument is so arranged that o'1° C. corresponds to 5 B.Th.U. 
approximately, so that temperature reading corresponding to +1°2 
B.Th.U. is easily possible. The method adopted for the support of 
the thermometers is to be commended, since they can be rapidly 
removed when necessary, and all possibility of damage due to 
forcing bulbs through stoppers, &c., is eliminated. There is also 
certainty as to the depth of immersion of the thermometer bulbs, 
and no possibility of pushing the water away from them by the 
formation of an air pocket round the bulbs. In the case of the 
inlet-water thermometer, it was found that the outer glass tube 
originally fitted interfered with the use of a reading lens, and the 
arrangement shown in fig. 3 was adopted so that the lens-holder 
could be fitted directly to the stem. With the graduations coming 
so close to the top of the stem the reading lens cannot be used 
beyond 30° C.; and this is a further reason for slightly increasing 
the length of the thermometer stems. : 

The fact that the whole of the background beyond the ther- 
mometers is black, is not conducive to rapid and accurate reading 
of temperatures, and illumination of the thermometers is some- 
what difficult in the cramped space available. 

(19) ComMPARISON OF THERMOMETERS WITH SuB-STANDARDS. 

In comparing thermometers with the sub-standard, the two 
skould be placed with their bulbs close together, in a vessel of 
well-stirred water. The temperature should rise very slowly in the 
neighbourhood of the checking points, and should not change 
by more than o'1° C, in two minutes while readings are being 
made. 

Determinations of the zero in melting ice are of little service, 
since this gives no information as to stem errors at higher points; 
and we are more concerned with the accurate determination of 
prod difference of two temperatures than the absolute value of 
either. 

Comparison of the two calorimeter thermometers themselves 
are useless for determining corrections, and N.P.L. correc- 
tions at more frequent intervals than 5° or 10° C. are very 
desirable. 


PART I.—APPENDIX II. 
LATER IMPROVEMENTS OF SIMMANCE RECORDER. 


While our investigation has been in progress, the makers also 
have been experimenting independently and collecting evidence 
as to the behaviour of instruments supplied to their clients in 
various parts of the country. In consequence, later instruments 
show some considerable improvement in design and in the accu- 
racy of their records. The nature of some of these improvements 
has been kindly communicated by Mr. Simmance, and is as 
follows : 

1.—Although not influencing its accuracy in use, the method 
of loading the governor bell has been altered in such a 
way as to facilitate the initial setting or subsequent 
verification of the load. Provision is made for first loading 
the bell to neutral equilibrium and then applying the load 
to throw the desired working pressure. 

2.—Contact between the valve tappet and valve arm is now 
made with a small roller in place of the spherical 
projection g of fig. 3 (see p. 679), the idea being to reduce 
friction at this point. We had experienced no difficulty in 
this direction ourselves. 

3 —The pipes leading to the governor have been made larger, 
and some bends have been dispensed with. This is likely 
to reduce turbulence in the gas stream and to allow any 
moisture which may collect on occasion to drain away. 

4.—It would seem that the greater part of the irregularity 
with the burner is due to the corrosion of the walls of the 

combustion chamber, detached particles falling on to the 
gauze head of the burner. After trying many materials, it 





has been found satisfactory to construct the combustion 
chamber of a silica tube 7 in. x 1} in. x } in. thick. This 
tube is non-corrodible and carries the hot products of com- 
bustion right up to the head of the calorimeter. By raising 
the edge of the burner above the gauze, the flame is out of 
contact with the gauze, which keeps comparatively cool, and 
corrosion troubles are reduced. 

We have not yet had the opportunity of testing the new 
device, but see no reason why it should not completely 
eliminate the erratic changes in gas rate noted in our report 
as due to corrosion and jet obstruction. The systematic 
errors shown in Table VII. will, however, not be eliminated 
by the improved apparatus. 

5.—By far the most valuable improvement is in the arrange- 
ments adopted for the control of the water supply to the 
calorimeter. The new constant-head device does not work 
directly on to the inlet-water space of the calorimeter in 
such a way as to be directly opposed by the resistance 
of the calorimeter, but maintains a constant head above a 
calibrated white-metal nozzle. This nozzle discharges 
freely into the tube carrying the inlet mercury thermometer. 
At first the water will rise in the inlet tube to a certain 
point, which is noted and marked by a pointer, the height 
being such that there is sufficient head to discharge all 
the entering water through the calorimeter outlet. At a 
glance it is possible to obtain information as tothe state 
of the water flow. For, suppose the nozzle to be making- 
up and the water flow to drop, the level of the water in the 
inlet tube will fall below its mark. The nozzle is at once 
cleaned with a soft matchstick. But on the other hand, 
if the calorimeter makes-up, water will be momentarily 
entering at a greater rate than it is leaving the calorimeter, 
and the head will automatically build-up in the inlet tube 
to restore the water rate. The extent of the making-up is 
notified by the rise of the level in the inlet water; and the 
device will work and keep the water rate constant until the 
water rises so high as to overflow at the inlet tube. 

At any convenient time, judged by the rising of the 
water, a little dilute hydrochloric acid may be passed 
through the calorimeter, and this in most cases is sufficient 
to restore the water level. More efficient cleaning may be 
necessary at intervals, or with special waters. 

It is to be noted that the defects we have mentioned 
as due to changes in the viscosity of the water in passing 
through the calorimeter will be eliminated in. the same 
way by the automatic variation of the inlet-water head. 
The new regulator would seem to promise the elimination 
of one of the most serious troubles with the recorder, and 
we look forward with interest to procuring a specimen for 
testing purposes. The new device is expected to keep 
the water rate constant within + 1 p.ct. over long periods ; 
but the character of the water supply will be the chief 
factor in deciding how long the calorimeter may run before 
drastic cleaning becomes necessary. 

6.—The waste tank formerly constructed in tinned-iron is now 
made in copper, and special coating preparations are used 
in various parts of the apparatus to reduce corrosion 
troubles. 

7.—It is advisable, as with the gas rate, to make a record for 
reference purposes of the actual water rate upon each 
occasion that a direct C. V. determination is made; and 
the makers supply forms upon which these “ constants” 
of the recorder may be set out for reference. 


(To be continued.) 








MANUFACTURING BLUE WATER GAS IN 
CONJUNCTION WITH COAL GAS. 


In the “ JournaL” for March 30 last, p. 810, an illustrated 
abstract appeared of a patent taken out in New Zealand on 
Aug. 19, 1919, by Mr. James Lowe, the Engineer and Manager of 
the Auckland (N.Z.) Gas Company, Ltd.; and, through the Com- 
pany’s agents in London—Messrs. John Terry and Co., of No. 7, 
Great Winchester Street, E.C.—we have received an interesting 
communication from Mr. Lowe concerning his invention, the 
object of which, as he points out, is “to provide means for ex- 
tracting from coal the maximum number of heat units in a gaseous 
form suitable for distribution as town’s gas.” 

Mr. Lowe adds: The invention is for use with either horizontal 
or vertical retorts, continuous or intermittent ; but the advantage 
with vertical retorts will be greater than with horizontal, because 
the coal gas from vertical retorts will be continuously swept-out 
by a stream of hot blue water gas, so that the results will be 
better than would be obtained by a mere mixture of coal gas and 
blue water gas. With intermittent verticals such as we have, 
there is a limit to the amount of steaming that can be done, since 
it is only in the later stages of carbonization that the charge is 
hot enough to dissociate steam. My system has been designed to 
obviate this drawback; and I am proceeding with an installation. 
But it will be necessary to rebuild some of the settings, substi- 
tuting larger pipes for water gas at the bottom of the retorts, in 
place of the steam-pipes at present in use, before the best results 
can be obtained. In all cases when steaming verticals, the heat 
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necessary to dissociate the steam is supplied from the setting ; 
and this either requires the settings to be forced or decreases the 
carbonizing capacity of the plant. My system, on the contrary 
will hasten the carbonization of the coal by supplying heat (the 
sensible heat of hot water gas) to the retorts—thus increasing 
their ability to carbonize coal. 
As a plant for the manufacture of blue water gas, the invention 
appears to the patentee to possess the following advantages : 
1.—Economy in fuel consumption will be the maximum pos- 
sible, since all the coke consumed during the blow will be utilized 
as producer gas in heating the retort-settings. 
2.—The plant is automatic; the periodical changing of the 
valves being effected by mechanism acting either direct or by 
means of a hydraulic, steam, electric, or other relay system. No 
water-gas operator is, therefore, necessary; labour being only 
required to clean the fires and fill the hoppers above the gener- 
ators with coke at intervals, (say) of every twenty-four hours. 
3.—Little clinkering will be formed, for the reason that the blast 
will require only a small pressure—indeed, in cases of good 
chimney draught, natural draught should be able to take the place 
of forced draught. A little steam can, if desired, be introduced 
during the blow to keep down clinker. 
4.—The best blue water gas with a minimum percentage of CO, 
will be produced without the control of an operator, by slightly 
over-blowing and under-steaming; and nothing will be lost by 
doing so, since all the producer gas as made will be utilized in 
heating the retort-settings, 
5.—The clearance spaces in the generator are small. This 
also will have a good effect on the percentage of inerts in the 
blue water gas produced. 
6.—No relief holder is required. 
7.—Condensers, scrubbers, &c., are not required. Only a 
couple of dust extractors are necessary—one on each flue. 
8.—The generators can be placed alongside the ordinary pro- 
ducers for heating the settings and fed with coke in a similar 
manner. 
9.—This system of blue water gas manufacture is applicable to 
the smallest of works, because its labour cost is practically mil. 
In many small works the labour cost of operating a blue water 
gas plant of the ordinary type is prohibitive, because it is very 
great in relation to the output. 


ii, 


THE ATTWOOD “ CLOUDIZER” FOR 
NAPHTHALENE. 


Having had a great many year’s practical experience of the 
requirements for efficient paint spraying, Mr. A. Attwood, of 
Attwood’s Air-Brush Manufacturing Company, Ltd., Arlington 
Street, Rosebery Avenue, E.C., was well qualified to meet an 
inquiry by a large gas company for an apparatus on similar lines 
which would assist them towards eliminating naphthalene from 
their distribution system. He promptly set to work to devise a 
paraffin sprayer and its accompanying plant which would meet 
the special requirements of the case; and this has now been 
patented and fitted-up on the works of the Tottenham District 
Light, Heat, and Power Company. 

The patent sprayer—which Mr. Attwood has named a “ Cloudi- 
zer "—is in two parts, which can be easily separated for cleaning 
purposes. There is an outer casing, into which the tubular 
spraying head or nozzle is fitted. The outer tube may be suit- 
ably formed with a conical seating at one end, while the spraying 
head is coned so as to fit against this seating. A collar is pro- 
vided which screws within the end of the outer tube, and bears 
against a shoulder on the spraying head, which is thus held in 
position within the tube; the coned joint being liquid and air 
tight. The spraying head is provided with a central passage for 
the flow of the paraffin, which is controlled by a needle-valve 











The ‘‘ Cloudizer,’’ One-Third Actual Size. 


The paraflin passes to this central passage through the holes in 
the body of the spraying head which communicates with a cir- 
cumferential recess inthe head. This recess is supplied with the 
liquid through a passage in the outer tube. In this outer tube, 
there is also, in communication with the gas supply, another pas- 
sage extending to the coned seating, and opening to the interior 


groove in the coned end of the spraying head; one or more 
channels being provided for the supply of the gas to the annular 
opening around the spraying nozzle. 

The “ Cloudizer” or sprayer thus described, when worked atas 
low a pressure as from 8 to 10 lbs. per sq. in. compressed gas, will 
vaporize or atomize the paraffin to an extremely fine degree. 
We understand it is possible to spray efficiently even at 5 lbs. 
pressure. A table of paraffin consumptions relative to the size 
of the jet, shows that, with a o°5 mm. jet, the consumption, at 
a pressure of 20 Ibs. per sq. in., is 1 pint in an hour, at 15 lbs. in 
1 hour 40 min., and at 10 lbs. in 2 hours 15 min. For the largest 
size jet quoted—z mm.—the consumption in an hour is 25 pints 
of paraffin at 20 lbs. per sq. in. pressure, 23 pints at 15 lbs., and 
20 pints at 10 lbs. The “ Cloudizer” can be so fitted in the gas- 
main that the atomized paraffin is sprayed along the main. When 
once screwed into the main, and secured by a lock-nut, it need 
not again be disturbed. By unscrewing the hexagonal nut at the 
back, the spraying head can be removed for inspection without 
interfering with any other part of the apparatus. 

The complete apparatus mcludes a welded steel oil-receiver, 
with clarifier and gas controls mounted in front; a gas pressure- 
tank, with special safety valves arranged to conduct superfiuous 
gas (which may, through unforeseen circumstances, be forced 
into the receiver beyond the pressure required) direct into the gas 
mains; and a small gas compressor. The sizeof the plant will, 
of course, vary according to the output of the gas-works; and 
more than one set of gas controls (and therefore sprayer heads) 
may be employed with a single set of apparatus. These gas con- 
trols are so arranged that any pressure desired can be regulated 
by the valves, which can then be left without attention; while, as 
already pointed out, the flow of oil is controlled by means of 
a needle-valve. 





WELDING OF GAS PLANT. 


The photograph shows a water-gas booster which does duty 
at one of the principal London gas-works. It was seriously 
damaged owing to an arm of the fan breaking while revolving at 
a speed of 1500 revolutions per minute. The blade broke through 
the outer casing, making a large hole (as shown) and smashing 
it into small pieces, and doubling itself up. There were also five 





cracks in the outer casing—two feet being broken. Both the fan 
and the outer casing were repaired successfully in forty-eight 
hours by the oxy-acetylene welding process, carried out by the 
Acme Welding Co., Ltd., 236/8, Pentonville Road, London. 


Continuous Gasification at Harrogate.—On Thursday, the 16th 
ult., a party of students from the Department of Coal Gas and 
Fuel Industries of the University of Leeds (some thirty in num- 
ber), accompanied by Prof. Cobb and Mr. Hodsman, visited the 
Harrogate Gas-Works. They were there met by Mr. rank H. 
Robinson, the Engineer and Manager, and under his guidance 
were given the opportunity of seeing the plant which Mr. Kobinson 
has designed for the continuous gasification of coal. The party 
were very much interested in this example of modern gas engi- 
neering development, and in the several ingenious devices which 
Mr. Robinson has installed to facilitate the working and control 
of the plant. In spite of the troubled times, it was possible to 
demonstrate the method of working employed, by which coke can 
be discharged directly from horizontal retorts into an attached 
water-gas generator, where the coke is gasified; the waste heat 











thereof. The passage communicates with a circumferential 


from the generator being utilized in the retort-setting. The visit 
was much appreciated. 































CORRESPONDENCE. 





[We ave not responsible for opinions expressed by Covvespondents.] 


Private Gas Companies and Mains for Housing Schemes. 


S1r,—We should be glad to have advice, through the columns 
of the “ JouRNAL,” on a subject which must be of interest to many of 
your subscribers. 

What is the position of private gas companies regarding the cost of 
mains and the laying of same onestates under the Government build- 
ing and town planning schemes, especially to those houses which lie a 
considerable distance from the trunk mains in the neighbourhood? As 
a private Company we are now face to face with the problem ; and we 
hope to see a reply in an early number of the “ JouRNAL.”’ 


Golborne Gas Company, Golborne, neay FRED BromLzy, Secretary. 
Warrington, July 2, 1921. 

[Our correspondent does not in his letter make it clear whether he is 
referring to the Golborne Gas Company, or to a non-statutory con- 
cern. He uses the expression ‘‘a private company,’’ which is 
generally understood to mean a non‘statutory one, But in the case 
of Golborne, the Company are working under a Special Act of 
Parliament. Assuming that Mr. Bromley is referring to a non- 
statutory undertaking, then it is under no obligation whatever to 
provide gas under a town planning or any other scheme, It would 
be merely a question of bargaining between the Company and the 
Local Authority; and, if the terms were not sufficiently remunera- 
tive, then the Company could decline to supply. But if our cor- 
respondent is referring to astatutory undertaking (such as Golborne), 
then section 11 of the Gas-Works Clauses Act, 1871, would come 
into operation. This section, as is well known, provides that ‘‘ the 
undertakers shall, upon being required so to do by the owner or 
occupier of any premises situate within twenty-five yards from any 
main of the undertakers, or such other distante as may be pre- 
scribed, give and continue to give a supply of gas for such premises, 
under such pressure in the main as may be prescribed; and they 
Shall furnish and lay any pipe that may be necessary for such pur- 
pose, subject to the conditions following.’’ The main condition is 
that ‘‘ the cost of so much of any pipe for the supply of gas to any 
Owner or occupier as may be laid upon the property of such owner 
or in the possession of such occupier, and of so much of any such 
pipe as may be Jaid for a greater distance than 30 ft. from any 
pipe of the undertakers, although not on such property, shall be 
defrayed by such owner or occupier.’’—Ep. G.J.] 


_ 
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Complete Gasification Balance-Sheets. 


Sir,—Scunthorpe is not the last word on complete gaSification, and 
is only one link in a chain of about 150 plants working with the same 
object in view. The Scunthorpe results ate-good ; but we liave better 
in sight. : 

Everything is being done that money and brains can accomplish. 
In addition to’our very able staff, we have the valuable assistance of 
all the engineers and staffs of those concerns who have adopted the 
process, and to whom I owe'’a deep debt of gratittide for their assist- 
ance and advice. 

An output of 55/000 c.ft. of 360 B.Th.U. gas will be exceeded 
under certain conditions. What we are out for is a 450 B.Th.U. 
gas direct from the plant. The difficulty we have been up-against has 
been that the more efficient the plant became as a therm producer, 
the lower the B.Th.U. of the resultant-gas. We have, héwever, over- 
come this difficulty, at the same time increasing the thermal efficiency 
of the plant. 

We are fully alive to the necessity of recovering the waste heat from 
the plant. In our case, it is ot sufficient to justify waste-Heat boilers. 
We do propose, however, to heat the boiler feed-water,-gas-fire the 
boilers, atid superheat the steam to the plant ; and°when this is dene 
the efficiéncy’and economy will be very high. The resultant British 
thermal uhits obtained from the plant depend entirely upon the vola- 
tile and carbon content*of the coal ; and within reason there will be no 
difficulty in obtaining a-gas of between 400 and 450 B.Th.U. In the 
case of the plant supplying the whole of the:gas required, it would be 
as well to adopt Whatever British thermal units can be obtained from 
the nearest and cheapest source of coal supply. 

I canriot see that‘any useful object would be gained just now by an in- 
vestigation by the Gas Investigation Committee; but as soon as we 
have completed what we have in view, we shall be only too glad of a 
full investigation by that body. We do not want to be rushed. This 
class of work is tedious, laborious, and expensive. Already within the 
last twelve months over £25,000 has been spent on experimental work ; 
and we have gained: in experience. 

We are now duplicating many of our installations; and it is in 
putting these plants to‘work that we ate Able to compare fheir éfi- 
ciency. In all cases a most substantial increase has been obtained. 

Further improvements have been worked upon ; and still better results 
are anticipated. All new installations are being designed ; and, if suc- 
cessful, these can be adopted without structural alteration. 

Engineers having extensions to tackle have a very serious responsi- 
bility. It may be a case of burning their boats. We know what we 
Ktiow about this business, and have paid very dearly for it, too; 
and from our experience we can look well ahéad’and know pretty well 
what to expect in the future. Forttthately or unfortunately, I seem 
always to have bven about twelve years ahead. However, if any gas 
engineer having extensions to 'tackle'wishes fo kttiw something about 
complete gasification, | am prepared to meet him and discuss my suc- 
cesses and failures with him. He will then be able to bear the truth 
and judge for himself, which will be far better than getting informa- 
tion from outsiders, who probably know nothing whatever about the 
business. Some very amusing incidents of this kind have come to 
my knowledge. C. B. Totty. 


Newark-on-Trent, June 28, 1921. 
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REGISTER OF PATENTS. 
Gas-Burner for Bakers’ Ovens.—No. 143,236. 


DEUTSCHE PATENT-GRUDEOFEN-FABRIK, WALTER RIESCHEL & Co., of 
Liebertwolkwitz, near Liepzig. 


No, 13,111; May 12, 1920. Convention date, May 15, 1919. 


These pvas-burtiers, for use with bakers’ ovens, are of the kind in which 
the gas is made to flow through a zig-zag passage in a rectangular 
shaped member to rows of burner apertures on the opposite :sides of 
the rectangular member. It is the object of the invention to provide 
means in such burners for preheating the gases before they are burnt 
at the apertures, by forming the upper portion of the burner with 
downwardly arranged ribs adapted to project into channels formed in 
the lower portion of the burner, so as to present a large heat radiating 
surface to the gases as they flow to the burner apertures. 





Gas-Burners.—No. 143,860. 


DEUTSCHE PATENT-GRUDEOFENFABRIK, WALTER RIESCHEL & Co.,, of 
Lieberwolkwitz, near Leipzig, Germany. 


No. 14,218 ; May 25, 1920. Convention date, May 26, 1919. 


This invention relates to gas-burners of the type having a ring pro- 
jectiftg vertically into the body of the burner, dividing the gaseous 
mixture supplied and directing it through rings of jets into two paths 
in different directions'and different planes. The jets are arranged to 
burn ‘above‘and between'one‘another, so that the flame will encounter 
at different places the surface to be heated. : 

Figs. 1 and 2 show a simple form of burner. Fig. 3 is another type 
of burner with reduced flames. 

In figs. 1 and 2, an insertion ring body A is placed on a burner head 
B connected with a pipe for the introduction of gas and air. The ring 
body is closed above by acap or cover. Grooves C and D are pro- 
vided on the under and upper sides of the body A and, together with 
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A German Gas-Oven Heater. 


the upper edge of the burner head and the lower face of the closing 
cover, form passages for the escape of the gas and air mixture. The 
body A, which projects into the interior of the burner head, divides 
the mikture of gas and air into two parts, which are conveyed by the 
horizontal passages C and the obliquely upwardly directed passages D 
to the'same periphery of the burner at planes of different heights. 
The result ‘is thus obtained that the flames, without coalescing, and 
surrounded by sufficient air, can burn separately. Further, the two 
rings of jets which burn above and between one another encounter at 
different places the surface to be heated by the burner, and so a rapid 
transmission of heat is obtained. As the body A becomes heated, the 
gas and air mixture is thoroughly pre-heated by flowing past the ring 
of ribs, and’a considerable increase of the heating effect is obtained. 

Fig. 3, in which there ate economizing or reduced flames, a second 
annular body E, extending between the annular body A and the clos- 
ing cover, extends intoatube F. The gas introduced by a separate 
pipe G passes from beneath into the pipe F, being mixed with air, and 
flows into this second annular body through the conical seating H on 
the under side of the cover or lid. The top of the body E is divided 
into passages I, which run horizontally to the outer periphery of the 
burner head. These passages, seen from above, lie between the pas- 
sages C and D, and cause a “ secure ignition of the ring of heating jets 
by the gas-supply tap being adjusted from a reduced flame to a full 
flame.” All the jets are distributed in three rings lying at different 
heights of uniform periphery ; and by this means, and strengthened by 
the varying directions of the escape of the gas, the result is said to be 
obtained that the three rings of jets come into play at different places 
of the area to be heated by the burner, whereby a good heating effect 
is produced. The mixture of gas and air for the reduced flames is 
also thoroughly pre-heated by the tube F, which also is heated. 


Analyzing Gas Mixtures.—No. 143,918. 
SVENSKA AKTIEBOLAGET Mono, of Stockholm, 
No, t4,621; May 28, 1920, Convention date May 28, rgig. 


In gas-analyzing apparatus, the patentees remark, the drawback is 
met with that the conduits leading to the apparatus may be clogged 
by the metal being chemically acted on by the ccndensable constitu- 
ents. To prevent this, ¢oncentrated sulphuric acid is used, which ab- 
sorbs the contiensable cénstituents. 

Then, however, dnotber diffictiity arises—viz., that there will be-an 
increase in voldme'of the sulphuric acid according as the constituents 
are being condensed. Butsuch an increase in volume must be avoided, 
since-the,same clearance space has to be present imthe piping system 
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in all analyses ; ‘otherwise the time passing between the taking of the 
test gas fromthe gas source and the introduction of it into the gas 
analyzing apparatus varies, which, in turn, has a detrimental effect on 
the result of the analysis. : 5 

According to the present invention, such an increase in volume is 
avoided by providing an overflow pipe through which the absorbing 
material automatically escapes; the overflow pipe having one end in 
open communication with the interior of the receptacle containing the 
absorbing material, and the lower end dipping into a Tiquid-seal pro- 
vided with an outlet. 























ie ae =) 
int 
tf 4B] 
ol i ce 
, uy |: 
on: 
ae 
A, H ra aM 
ome 








A Swedish Gas Analysis Apparatus. 


Primarily, the apparatus as shown is distinguished in that the recep- 
tacle holding the material for the absorption of the condensable consti- 
tuents is provided, in addition to inlet and outlet pipings for the gas 
mixture, with an outlet for automatically leading off the quantity of the 
liquid corresponding to the increase involume. B is the receptacle for 
the material to absorb the condensable constituents; C is the gas- 
supply pipe; and D an outlet-pipe for the gas flowing from the recep- 
tacle. E is a cover in which is arranged a socket F for a supply-pipe 
and a socket G for an outlet-pipe. H is a filter through which the gas 
passes between F and C. [is an overflow pipe leading from the recep- 
tacle B, the upper mouth of which is approximately at the level of the 
liquid. The pipe enters the liquid-seal L, which is provided with an 
outlet M through which the liquid is allowed to flow into the lower 
receptacle N—to be emptied when required. 

The mode of operation will be evident from the above description. 
In the receptacle B there can obviously be only one constant clearance- 
space and a constant pressure, since on an increase in volume of the 
liquid the excess quantity will flow out through the pipe I. 


Transforming Ammonia into a Salt for Fertilizing. 
No. 144,659. 


BapIscHE ANILIN- UND SopA-Fasrik, of Ludwigshafen-on- Rhine, 
Germany. 


No. 15,458 ; June 8, 1920. Convention date, July 10, 1915. 


The specification of this patent (unillustrated) is as follows: Am- 
monia obtained synthetically in the free state has hitherto been trans- 
formed into a condition suitable for use as a fertilizer, and for easier 
transport (like ammonia produced in gas-works, coke factories, and 
the like) by conversion into sulphate of ammonia, which process until 
recently has depended upon the use of sulphur ores imported from 
abroad. It has also been proposed to treat chloride of sodium (pre- 
ferably in the form of natural brine) by the well-known ammonia soda 
process. The solutions of chloride of ammonium obtained are evapo- 
rated, and after separating the chloride of sodium which they invari- 
ably contain, and which salts-out during the evaporation, the concen- 
trated solution on the solid chloride of ammonium obtained therefrom 
by crystallization or complete evaporation is treated with sulphuric 
acid to form acid ammonium sulphate. 

We have found that it is very advantageous for the transformation 
of ammonia which has been produced synthetically in large quantities 
into a solid form, to combine the production of ammonia synthetically 
with the manufacture of soda by the ammonia process, without em- 
ploying (in the latter process) the same ammonia continuously in a 
circulating system, as has been the usual practice hitherto, but by 
repeatedly introducing fresh free ammonia while withdrawing the 
ammoninm chloride which is contained in the mother liquors. Thus, 
the ammonia synthetically produced in the free state is directly 
obtained in the form of a good marketable product possessing excel- 
lent fertilizing properties; and at the same time the manufacture of 
soda is simplified by avoiding the recovery of ammonia and the 
troublesome removal of waste liquors. 

The process is particularly advantageous if, in addition, the manu- 
facture of artificial saltpetre, by oxidizing a part of the synthetic 
ammonia, is combined with it. In this way a more intimate combina- 
tion of the industries of ammonia and soda is brought about—it being 
possible to employ a cheap soda obtained oa the spot or the sodium 


bicarbonate itself for absorbing the nitrous oxides or for neutralizing 
the nitric acid. 

We have further found that the extraction of ammonium chloride 
from the mother liquors of the soda manufacture can be carried out 
by alternately subjecting the mother liquors to concentration by heat 
and, after the separation of the salt thus obtained, to a cooling, 
whereby the precipitation of the ammonium chloride is effected. If 
the filtrate which remains on the production of sodium bicarbonate is 
concentrated at an ordinary or diminished pressure, ammonium bicar- 
bonate first escapes, and on continuing the evaporation pure common 
salt is soon precipitated. 

The concentration is discontinued before, or as soon as, ammonium 
chloride begins to precipitate. The common salt is then withdrawn 
while still hot, and pure ammonium chloride crystallizes-out on cool- 
ing the mother liquor. From the liquor remaining after the produc- 
tion of this salt, sodium chloride may again be recovered at an elevated 
temperature, and ammonium cliloride in the cold in the described 
manner. All the salt can thus be obtained in a pure state; and 
similar liquors obtained in different operations may naturally be mixed 
to any desired extent. 

A special method of working consists in evaporating the mother 
liquor only to such an extent that common salt is_just precipitated ; 
then first producing ammonium chloride by cooling; and then 
sodium chloride by further evaporating at an elevated temperature ; 
and so on. 

It has proved particularly advantageous in the course of the process 
to add suitable quantities of the residual liquors—that is, the remain- 
ing cold saturated solution of chloride of ammonium and chloride of 
sodium to the original mother liquor before or during the evaporation ; 
and, after this, allowing the fractional crystallization to begin. Thus, 
the first precipitation of common salt can be considerably increased, 
and it can easily be worked in such a way that in each case the 
whole quantity of pute sodium chloride and ammonium chloride is 
obtained corresponding to the amount contained in the mother liquor 
employed. 

The invention, and the manner of carrying it into effect, is further 
illustrated by the following example. To 1000 litres of mother liquor 
obtained from the ammonia-soda process containing, in addition to 
residual bicarbonate, about 820 litres of water, 120 kilograms of 
common salt, and 200 kilograms of ammonium chloride are added 
r000 litres of cold saturated solution of chloride of sodium and chloride 
of ammonium obtained as residual liquors from a previous preparation 
of salt in the cold. Then 820 litres of water are evaporated at about 
100° C. ; ammonium bicarbonate being obtained in the distillate. The 
salt which has crystallized out—about 120 kilograms of nearly pure 
common salt—is drawn off, and the liquor is cooled ; whereupon 200 
kilograms of practically pure ammonium chloride crystallizes out. 
The remaining 1000 litres of residual liquor may be employed for a 
new operation as described. 

The quantities of the residual liquor and the other conditions may 
be varied within wide limits, according to the composition of the 
mother liquor and the manner and temperature of the concentration. 
The only important condition is that the concentration by heating be 
not carried further, in either case, than is required for the desired 
purity of the common salt, which returns into the process. 


Washing Gases.—No. 146,356. 
FreytaG, W., of Dortmund, Germany. 
No. 18,319; July 2, 1920. Convention date, Aug. 19, 1918. 


In the present invention it is intended to use crude oil as the wash- 
ing liquid and also water, but only in small quantities. The liquid is 
intended to effect the purification in conjunction with a filtering com- 
position, and be only supplied in such quantities that the pores of the 
composition (composed of pulverized peat or brown coal) are filled-up 
and the mass kept well moistened. The washing or filtration of the 
gases is carried out at a fairly high temperature ; so that the oil is kept 
in a limpid state and the sensible heat of the gas is’ retained as much 
as possible. 

It may happen that some portion of the lower boiling constituents 
of the washing liquids will be vaporized. In consequence of this, 
however, when oil is used as the washing liquid, “ the heating value 
of the gas will only be increased and the gas thereby rendered more 
valuable.” The whole of the filtering material used, which should be 
as dry as possible, is then burned or vaporized again. A slight addi- 
tion of the washing liquid must therefore take place. 

To wash tar out of producer gas, tar is the most convenient sub- 
stance to employ ; for other purpose if necessary, tar oils, heavy oils, 
and the like may be employed. Should'these not be obtainable, or 
only obtainable with difficulty, or if the carburetting of the gases is 
not practical, water may be conveniently employed as a washing 
liquid. The ‘advantage of the small amount of power required and 
the efficient purification effected are retained, but no improvement of 
the gases is effected. Water will therefore be principally used in the 
case of gasés (waste gases) which of themselves are of no value—such 
as the waste gases from nitfogen works, carbide furnaces, magnésite 
furnaces, &c., in which the evolution of water vapours and the’loss of 
the external heat does not matter. 

The power required by the hitherto known wet purifiers amounts to 
about 4 to 5 H.P. in rough purifiers for 1000 cb.m. output per hour'and 
as much again for the fine or final purification. By the present inven- 
tion this is considerably reduced, and corresponds to about only 
200 mm. loss of pressure, whereas in the usual appliances it corre- 
sponds to a loss of pressure equal to a column of water of from 500 to 
1000 mm, 

According to the present invention a travelling band provided with 
pockets adapted to contain pulverized filtering material is supplied 
witb just such quantities of crude oil, tar, heavy oils, or even water or 
the like, that the pores of the filter are always closed by the liquid 
through which the gases are passed in a fairly hot state for the pur- 
pose of retaining the sensible heat. The arrangement is preferably 
such that the current of gas encounters aclosed filter and, immediately 





before passing through this, is caused to eddy and is broken-up in 
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such a manner that the formation of passages in the filtering material 
is prevented, 

The apparatus employed may comprise one or more filter segments 
of wire netting adapted to hold filtering material, and perforated 
rapidly rotating concentric rings, which impart a whirling motion to 
the gases and maintain the washing liquid at a certain depth in the 
filter elements, 











Freytag’s Gas Washer. 


Three constructional forms of the apparatus are shown and 
described. In all three cases the gas is admitted at the bottom and 
escapes at the top in the cap. The washing liquid, which is reduced 
to a fine state of subdivision, is admitted at the top. The gas passes 
in the opposite direction to the washing liquid and passes through the 
filter shortly after entering the apparatus, 

In the arrangement shown in the engraving, A is the inlet for; the 
gas, B is the outlet, and C are the nozzles for the washing liquid. A 
travelling band formed with pockets with a perforated bottom, or one 
composed of wire netting, receives the fresh filtering material at D and 
discharges it—moving continuously and slowly forwards—at E. At 
this point the spent filtering material is removed—either automatically, 
or from time to time by hand, according to the size of the plant. At F 
are seals for the water in which a portion of the washing liquid is 
trapped by pockets and introduced into them. As the pressure of the 
gas in the chamber into which the gas enters is as a rule greater by 
the pressure of the emerging gas f/us the resistance of the filter than 
the external pressure, the liquid at the points F will flow in a con- 
tinuous current in an outward direction, and always the same level 
must be maintained in the pocket. As the band mechanism can be 
kept tolerably gas-tight, the quantity which circulates in this way will 
not be great. 

Another form of the apparatus is based on the same principle; but 
the travelling band is constructed like a wheel and only the portion 
which is destined for the reception of the fresh filtering material pro- 
jects from the casing, so that a seal by the washing liquid is all that is 
required. In thiscase a rapidly rotating disc or a fan-wheel, perforated 
for the passage of the gas, is provided. This imparts whirling motion 
to the gas and always throws the oil which drips down back into the filter, 
so that a layer of washing oil is formed at this point, which has to be 
penetrated by the gas. The most convenient way is to make the rotat- 
ing disc of corrugated sheet metal ; the corrugations being formed on 
the outer periphery. 


Recovering Bye-Products from Fuel Gases,— 
No. 147,633. 


F, J. Cottin, AKTIENGESELLSCHAFT ZUR VERWERTUNG VON BRENN®* 
STOFFEN UND METALLEN, of Dortmund, Germany. 


No. 19.592; July 8, 1920. Convention date, March 3, r9rg. 


The recovery of bye-products (tar and ammonia) from fuel gases is 
commonly effected either by condensing-out the tar and washing the 
gases in water, so that the ammonia is absorbed by the water and then 
distilled-out and led into an acid bath, or, after being freed from tar, the 
gases are directly washed with acid. Both processes, the patentees 
point out, have disadvantages. The former requires considerable heat, 
and produces inconvenient quantities of waste water. The second is 
not entirely reliable in operation ; and, in addition to special treatment 
of the so-called fixed ammonia, it requires considerable power for pass- 
ing the gas through the saturator. 

These disadvantages are said to be disposed of by the present inven- 
tion, according to which both the cooling and the washing of the gases 
are effected by the liquor condensed from the gas—this being rendered 
possible by leading the liquor in three circuits (partly overlapping) 
through a series of appliances, and taking from it fractional quantities 
in its course, which are finally treated in the saturator. 

The process is diagrammatically illustrated in the specification. It 
shows that only a small amount of steam is required for the distillation 
of the ammoniacal water. The water out of the gas (to which no water 
is added in the process) is for the most part evaporated in the cooler 
provided, and the remainder is conducted to the saturation bath and 
used up there, “so that there is no troublesome waste water.” The 
cooling of the gas is direct, and, in addition to the better cooling 
secured, there is the advantage of the effective separation of tar and 
naphthalene. 


Removing Sulphur from Giases.—No. 162,554. 
Ramsusu, N. E., of Stockton-on-Tees. 
No. 14,100; May 21, 1920. 


One of the methods of removing sulphur from gases, the patentee 
points out, consists in washing the gas with a solution of a metallic 
compound and revivifying by means of a current of gas (generally air) 
the suspension or sludge thus produced. But he has found that, in 
passing the revivifying gas over or through the sludge—particularly 
when this has become enriched in sulphur—there is a loss of sulphur 
which cannot be neglected. 





™ 


The present invention consists in subjecting the sludge to the action 
of the revivifying gas under such conditions that the amount of gas escap- 
ing from the apparatus, per unit of revivification effected, is the mini- 
mum practicable. The invention may be applied by circulating the 
revivifying gas in a closed cycle through the revivification apparatus, 
or by causing such a slow travel of the revivifying gas through the 
apparatus that the partial pressure of the available oxygen in the 
gas is reduced to that below which revivification proceeds at an unecon- 
omical rate. When air is used, the content of oxygen may readily be 
reduced to 8 p.ct. of the total volume of air used without rendering the 
process uneconomical ; and a considerably lower limit may be attained 
—dependjng on variable conditions, such as the nature of the suspen- 
sion, the design of the apparatus, and the temperature. 

When circulation is adopted, the loss of sulphur escaping in a 
gaseous state may be under 1 p.ct of the loss incurred when air is 
passed only once at the same rate through the revivification plant. By 
means of a valve arrangement, air or oxygen can be more or less con- 
tinuously admitted into the system as the partial pressure of the oxy- 
gen becomes reduced owing to absorption of oxygen by the sulphided 
sludge and to dissolution of the air in the liquid. Or a small propor- 
tion of fresh air may be periodically or continuously blown into one 
part of the system while an escape is afforded for used air at another 
part. Generally, however, it is essential to blow the exhausted air 
out of the system every now and then in order to substitute fresh air, 
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Rambush’s Sulphur Removal Plant. 














Fig. 1 is a sectional elevation of a reaction tower A fed with the sul- 
phided suspension through a pipe B; the suspension being returned to 
the sulphiding vessel by the pump C, which withdraws it from the 
bottom of the tower. The pump D draws air from the tower by the 
pipe E, and returns it to the tower by the pipe F. In the pipe E is a 
valve G, between two branch pipes controlled by valves H and I. By 
closing these valves and opening the valve G, the gases in the tower 
will be circulated in a closed cycle. By closing the valve G and open- 
ing the valves H and I, fresh air will be drawn in at I, and foul air from 
the tower expelled at H. By adjusting the three valves, there may be 
a small current of fresh air admitted at I, and a corresponding current 
of foul air expelled at H. 

Fig. 2 shows a reaction tower A (suitably packed), into which the 
supply of revivifying air is drawn by a chimney K, so that a fan is not 
necessary. In this case the revivifying gas is not circulated, but is 
drawn in at the top of the tower through the pipe L at such a slow 
rate, controlled by adjusting the valve M, that the gases escaping by 
the chimney K are exhausted of available oxygen. As before, the 
suspension enters the tower at B, and is removed by the pump C. 


Utilizing Combustible Gases for Heating Furnaces. 
No. 162,802. 
Wituiams, H. A., of Wellington Koad, Bow, E. 
No. 3589; Feb. 5, 1920. 


This invention relates to the utilization of combustible gases for 
heating furnaces and for other purposes—the chief objects being to 
burn a combustible mixture of gases under such conditions that a 
higher temperature can be attained than hitherto and a greater abstrac- 
tion of heat effected in the region to be heated, and to enable heating 
operations to be carried out in furnaces and the like under more advan- 
tageous conditions than are customary as regards the material under- 
going treatment. 

The invention in its broad aspect may be regarded as interposing in 
the path of the gases as they leave the heating zone means whereby a 
temporary check or resistance is exerted upon the gases in their exit 
from the furnace, so that the temperature otherwise attainable in the 
heating zone is appreciably raised by the presence of these means, or 
the amount of heat otherwise abstracted from the gases, while in the 
heating zone, is considerably increased. 

A section is shown of a crucible gas-furnace having the invention 
applied to it. 

The furnace is formed with a chamber A, adapted to receive a 
crucible or the like—being closed with a cover luted in position. The 
burner or nozzle B, through which the combustible mixture of air and 
gas is introduced to the chamber, is arranged tangentially, so as to cause 
the flame to pass round the crucible with a whirling motion, as cus- 
tomary in furnaces of thistype. The flue or conduit for the exit of the 
gases, at C, is provided with a suitable pressure-gauge. The flue com- 
municates with a tank D to contain water or other liquid. Thereisa 
baffle plate or partition E within the tank, so that a liquid seal is 
formed in the path of the gases as they leave the combustion chamber. 
In the roof of the tank a tube F is arranged to serve the dual purpose 
of allowing liquid to be introduced into the tank and the escape of the 
exit gases, 

Mounted within the tube (so as to be capable of vertical motion) is 
a spindle having a ball or float G at its lower end, and graduated toa 
convenient scale (such as centimetres) for a purpose to be explained. 
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The liquid level in the tank may automatically be maintained at the 
desired level by causing the spindle to control an inlet valve for the 
liquid. 
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In operation, the crucible and its contents having been arranged in 
position within the chamber A, and the cover luted in position to close 
the chamber, the tank D is charged to an appropriate level with water 
or other liquid introduced through the tube F. The combustible mix- 
ture of air and gas issuing from the nozzle B is ignited ; and the heated 
combustion gases pass round the crucible, and into the flueC. They 
then encounter the liquid seal and pass through the liquid in the tank 
D, and finally escape through the tubs F, as indicated by arrows. 

The supply of liquid to the tank is so regulated that an effective re- 
sistance to the exit gases is maintained; and determination of this 
factor in the operation of the device is obtained by means of the pres- 
sure-gauge and the graduated spindle—liquid beirg supplied to the tank 
in such quantities as will cause the reading of the gauge and the 
graduated spindle to be similar. 

The patentee says he has demonstrated by numerous experiments 
that a furnace embodying the features of this invention enables a tem- 
perature to be maintained witbin the heating zone considerably higher 
than can be obtained in furnaces where the exit gases are conducted 
directly, and without any check, to a shaft or flue, and that the tem- 
perature of the exit gases is appreciably lower. 





Williams’s Heating Furnace. 


Carbonizing and Distilling Moist Carbonaceous 
Materials.—No. 163,343. 
M‘LeEop, H. N., of Wellington, New Zealand. 
No. 6426; March 14, 1919. 


This invention relates to apparatus for treating moist carbonaceous 
materials such as peat, sawdust, and the like. 

The material is continuously fed through a heated chamber or pas- 
sage, the temperature of which gradually increases from a compara- 
tively low temperature at the inlet end to a red heat at the outlet end; 
while the distillates are led off from points in the chamber determined 
according to the temperature at which the required distillates are given 
off. The material is carbonized as it approaches the end of the 
chamber, after which it is discharged into a receptacle. In apparatus 
of this type as hitherto constructed, it is said that considerable waste 
of heat occurs; and this is obviated, according to the present inven- 
tion, by providing a number of independent heating circuits, each 
arising from a different secondary source, although the whole of the 
beat is primarily derived from the furnace or superheater. 

Appara‘us is known wherein peat, or the like, is carbonized by passing 
it through a series of chambers one above another, under the action 
of rotating feed worms—the chambers being heated by a furnace at 
the bottom with a flue extending in a zig-zag path beneath the suc- 
cessive chambers, The distilled gases, after condensing-out tbe tar 
and moisture, were then burned in the furnace, together with the 
pulverized carbonized product if required. Some of the flue gases 
were diverted through certain of the upper chambers to assist in 
carrying-off moisture from the peat before it reached the more highly- 
heated vaporizing chambers ; and heated air was also drawn through 
the chambers for the same purpose. As distinguished from this, 
according to the present invention the peat as it is fed through suc- 
cessive chambers is subjected to the action of beat in a number of 
separate heating circuits ; and it is the economical use of the heat in 
this way which constitutes the principal feature of the invention. 

In the preferred form of apparatus, the peat or other material to be 
carbonized is caused to pass through four tubular compartments in 
succession, being propelled through them by archimedean spirals ; 
while heat is imparted to the material from different sources as it 
passes through the compartments until the required distillation tem- 
perature is attained. The last compartments are heated from a super- 
heater, which ultimately supplies the whole heat required, either 
directly or indirectly. 


Purification of Coal Gas.—No. 164,183. 
CARPENTER, C. C., of Old Kent Road, S.E. 
No. 8699 ; March 24, 1920. 


In the process of converting carbon disulphide in coal and like gases 
into sulphuretted hydrogen by passing the gas over a heated contact 
substance of the type of icon or nickel or their compounds, the effi- 
ciency of the contact substance is, says the patentee, liable to be 
depreciated if it is overheated. Also the apparatus in which the contact 
substance is contained is liable to be seriously damaged if the tempera- 
ture is allowed to rise too high. The normal mode of revivifying the 
contact substance consists in passing air over it while it is still hot, so 
as to burn the carbon which has been deposited upon it. The opera- 
tion requires considerable care, because the heat evolved by the burn- 
ing carbon is liable to raise the temperature of the contact substance 
and of the apparatus above the permissible limit. 
By his invention he facilitates the operation of burning the carbon 


by substituting for air a mixture of waste furnace gases and air in such 
proportion that the combustion is slow enough for the heat to be dissi- 
pated (by radiation and otherwise) sufficiently rapidly to avoid over- 
heating the contact substance and the apparatus, at whatever rate the 
supporter of combustion is passed over it. Towards the end of the 
revivifying operation the proportion of air to waste furnace gases may 
be increased to ensure combustion of the remaining portion of carbon. 
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Carpenter’s ‘‘ Purification of Gas’’ Process. 


For example, plant for the purpose in question may comprise a 
number of heated pipes containing a quantity of the contact substance 
sufficient to treat two million c.ft. of coal gas per day for about a 
month before requiring aration. [a such a case, when aération 
becomes necessary, it has been customary to pass air through the 
heated pipes at the rate of about 700 c.ft. per hour at the beginning of 
the aération. mri 

By the present invention, waste gases are mixed with the air in such 
proportion that the oxygen content of the mixture is 5 p.ct. by volume 
at the beginning of the aération. The aération period may last for a 
week ; and the proportion of waste gas is reduced as the aération pro- 
ceeds, so as to increase the content of oxygen. During the last two or 
three days the combustion of carbon will be less rapid, and waste gas 
need no longer be mixed with the air. Whatever the proportion of 
oxygen in the gases passed, such a volume of gases is passed per hour 
as contains 140 c.ft. of oxygen—that is, the equivalent of 700 c.ft. of 
air. 

The accompanying diagram shows an air-meter A, a waste-gas meter 
B, and a fan C for drawing the gases through the meters, and deliver- 
ing them through a water seal D to the pipe E leading to the tube or 
tubes in which the contact substance requires aération. By adjusting 
a cock F in a bye-pass to the fan the volume of mixture passing 
through D may be accurately controlled. Adjustment of the cocks G 
and H controls the composition of the mixture. K< is the air inlet and 
L the waste-gas inlet. 


APPLICATIONS FOR PATENTS. 


{Extracted from the “ Official List’ for June 20.} 
Nos. 16,819 to 17,429. 
ANDERSON, T. F.—“ Gas, &c., valves.” No. 17,216. 
Bauer, E.—* Retorts for distillation.” 0. 17,230. 
Brett, C. G.— Gas-burners.” No. 17,327. ‘ 
Cutter, E. E,—“ Railing for cups of spiral gasholders.” 
No. 17,355. 
DevutscHE Petroceum Axt.-Grs.—See Bauer. No. 17,230. 
Dorman & Co., Ltp., W. H.—* Rotatable pipe-joints.” No. 17,339. 





Hotzwartu, H.—* Waste-heat utilization plant of internal-combus- 
tion engines or turbines.” No. 16,589. 

KacsEr, S.—See Bauer. No. 17,230. ° 

Keitn, G., AND KeitH & Brackman Co., Ltp., J.—‘ Safety cut-out 


device for gas supply systems.” No. 16,824. 

Kirx, N.—See Anderson. No. 17,216. 

Martow, J. H.— Gas-producer for firing or heating.” No. 16,826, 

Mecuin Akt.-Ges. Butzsacu.— Carbonizing bituminous shale, 
&c., at low temperature.” No. 17,352. 

MINERALS SEPARATION, Ltp.—* Treatment of coal.” No. 16,913. 

MiLvLer, W.—See Meguin. No. 17,352. 

Nationa, Gas ENGINE Company, Ltp.—‘ Internal-combustion 
engines.” No. 17,108. 

PoInTON, J. E.—See Keith. No. 16,824. 

Pricr, F. G.—See Minerals. No. 16,913. 

Racru, T. F.— Lock for fitting to induction of combustion engines 
for cutting off supply of gas.” No. 16,973. 

Savitte, G. A.—“ Gas-economizers, &c.” No. 17,418. 

Scott, E. W.—* Apparatus for supporting, stemming, and jointing 
open-socketed or butt-ended pipes, tubes, &c.” No. 16,829. 

SIMMANCE, J. F.— Pressure gauges, &c.” No. 16,865. 

Sms, A. G.—* Machines for cutting or crushing coke, &c,” 
No. 17.344. 

STEED, O. H. G.—See Dorman. No. 17,339. 

WarreENER, J, G.—‘ Device for filling pipe joints with lead.” 
No. 16,946. 

WEsT, J., AND WEst’s Gas IMPROVEMENT Company, Ltp.—* Auto- 
matic charging of telpher or crane skips, &c,, with measured quantities 
of material.” No. 17,329. 








Imported Coal and Dearer Gas,—In the matter of gas supply, the 
people of Dorchester have come through the protracted coal strike 
much better than in some towns. This has been due to the pro- 
vision of reserves by the Directors of the Gas Company, to careful 
management, and to the purchase of imported coal at a necessarily 
high price. With the present price of this imported coal, however, 
the Company are actually supplying gas at a loss ; and it has therefore 
been found necessary to increase the charge by 4d. per 1000 c.ft. as 





from June 30, 
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PARLIAMENTARY INTELLIGENCE. 


HOUSE OF LORDS. 





Progress of Bills. 

The Cardiff Gas Bill: Reported, with amendments. 

The Batley Corporation Bill: Brought from the Commons; read 
the first time; and referred to the Examiners. The further Standing 
Orders applicable to the Bill have been complied with. ; 

The Colne Corporation Bill : Committed. 

The Tendring Hundred Water and Gas Bill: Returned from the 
Commons, agreed to, with amendments. 

The Harrogate Gas Bill: Reported from the Select Committee, with 
amendments. 

The Radcliffe and Little Lever Joint Gas Board Bill: Read the third 
time, with the amendments ; passed, and returned to the Commons. 

The Glasgow Corporation Order Confirmation Bill: Read the third 
time (according to order), and passed. 

The following Bills have received the Royal Assent: Dundee Gas 
Order Confirmation, Glasgow Corporation Order Confirmation, 
Hamilton Water and Gas Provisional Order. 


HOUSE OF COMMONS. 





Progress of Bills. 

The Tendring Hundred Water and Gas Bill: Read the third time, 
and passed, with amendments. 

The Standing Orders not previously inquired into which are applic- 
able to the Manchester Corporation (General Powers) Bill have been 
complied with, and the Bill is to be read a second time. 

The Wandsworth, Wimbledon, and Epsom District Gas Bill is to 
be considered to-morrow (Thursday) by the following Committee : 
The Chairman of Ways and Means, the Deputy-Chairman, Sir Alan 
Sykes, Mr. Jobn Parkinson, Sir Ernest Moon. 


Public Utility Companies (Capital Issues) Act, 1920. 


Copies were presented of reports made by the Board-of Trade under 
the Act on applications by the Aylesbury Gas Company, Chichester 
Gas Company, Hatfield Gas Company, Hoylake and West Kirby Gas 
and Water Company. 


Conspiracy and Protection of Property Act. 

Colonel Newman asked the President of the Board of Trade whether 
he would consider the Conspiracy and Protection of Property Act, by 
which it was enacted that section 4 of the Act—which imposes a fine 
or imprisonment where a person employed by a municipal authority, 
or company, or contractor who has assumed the duty of supplying any 
town or place with gas or water wilfully breaks a contract of service 
with his employer, knowing that the probable consequences would be 
to deprive the inhabitants of their supply of gas or water—shall be 
posted by the employer in some conspicuous place where the same 
may be conveniently read by the persons employed, and as often as 
the copy becomes defaced or destroyed shall be renewed with reason- 
able despatch ; and whether he would see that its provisions were 
complied with by municipal authorities, companies, and contractors 
under the penalties prescribed by the Act. 

Sir W. MircHELL-THOMpPSON, in reply, said his attention had not 
been called to any case in which the provisions of section 4 of the Act 
referred to with regard to the printing of notices had not been com- 
plied with, 





° CARDIFF GAS BILL. 


The Unopposed Bills Committee of the House of Lords on Tuesday 
of last week ordered this Bill, promoted by the Cardiff Gas Company, 
to be reported for third reading. There were no material changes 
made since the proceedings before the House of Commons Committee 
{see “ JOURNAL,” June 1, p. 485]. 

Mr. George Clarry (the Secretary and Manager of the Cardiff Gas 
Company) proved the preamble of the Bill. 


_— 


COLNE CORPORATION BILL. 





The Committee of the House of Lords, presided over by Lord 
RiBBLESDALE, considered this Bill on Tuesday of last week. 


As originally deposited, provisions were included in the Bill to enable 
the Corporation to charge for gas on the therm basis. In the House 
of Commons, however, the proceedings in which House have already 
been published [see “ JourNnaL,” April 13, p. 101], @ report was sub- 
mitted by the Board of Trade, in consequence of which the promoters 
have withdrawn the gas provisions, and will apply to the Board of 
Trade for an Order to charge on the therm basis under the provisions 
of the Gas Regulation Act in the usual way. 





ST. HELEN’S CORPORATION BILL. 


This Bill came on Tuesday of last week before a Committee of the 
House of Lords, presided over by Lord RipBLESDALE. 

Part IV. contains a few clauses dealing with the price of gas supplied 
by the Corporation and other matters of a domestic nature. No 
material change has been made in this part of the Bill since it left the 
House of Commons. The proceedings before the Committee in that 
House were reported in the “ JournaL ” for March 30 (p. 812). 

The Bill was ordered to be reported for third reading. 





HOUSE OF LORDS COMMITTEE. 


HARROGATE GAS BILL. 
Tuesday, June 28. 
(Before Lord RiBBLESDALE, Chairman, Lord Locu, Lord ABERDARE, 
Lord St. JoHN oF BLeEtso, and Lord MzEsTon.) 


This Bill, which is promoted by the Harrogate Gas Company, pro- 
poses to fix a basic price per therm for the gas supplied by them, to 
limit the dividends, and to raise further capital. Various provisions 
are also inserted relating to the supply and testing of gas. The pro- 
ceedings before the House of Commons Committee were reported in 
the “ JourNaL ” for April 20 (p. 158), since when no material alterations 
have been made in the Bill. 

Counsel for the promoters were Mr. W, E. TYLDESLEY JonEs, K.C., 
and Mr. NEviILLeE. The opponents were the North Eastern Railway 
Company, represented by Mr. H. Tarzot, K.C., and Mr. Moon. 

Mr, TYLDESLEY JoNEs said there was only one petition against the 
Bill—that of the North Eastern Railway Company, which raised two 
comparatively small points. The Gas Company, which was incor- 
porated in 1846, obtained an Order from the Board of Trade under the 
Gas, (Calorific Standard) Act, 1916, which substituted the calorific 
standard for the candle power standard of the gas supplied. After 
dealing with the position as affected by the Gas Regulation Act, 1920, 
Counsel referred to the very strong line that was taken by the railway 
companies when that Act was before Parliament, with regard to pres- 
sure, in view of the fact that it was essential that the gas pressure 
should be sufficient to enable them adequately to light their sidings. 
When the Board of Trade granted an Order under the Gas Regulation 
Act, 1920, to enable a gas undertaking to charge for gas on the therm 
basis, they also fixed the minimum permissible pressure, No pro- 
visions were made in the Act of 1920 with regard to the periodical 
revision of the pressure at which the gas was to be supplied; and the 
North Eastern Railway desired that a revision clause should be in- 
serted in the present Bill. The Gas Company objected to the insertion 
of such a clause, on the ground that it would handicap them in the 
future development of their undertaking by reason of the uncertainty 
which would result. 

The clause as to composition and pressure in the Bill reads as 
follows: 

(1) The gas supplied by the Company shall not contain any trace of 
sulphuretted hydrogen when tested as provided by the section 
of this Act of which the marginal note is “ Provisions as to 
testing, &c.” 

2) The gas supplied by the Company shail be supplied at such 
pressure in any main or in any pipe laid between the main and 
the meter having an internal diameter of 2 in. or upwards as to 
balance a column of water not less than— 

(a) In the case of gas supplied to any premises situate at a lower 
level than 2000 ft. above Ordnance Datum, 1} in. in height. 

(b) In the case of gas supplied to any premises situate at any 
higher level than as aioresaid when the declared calorific 
value of the gas is as specified in the first column of the next 
following table the height specified opposite thereto in the 
second column of that table : 





Number of British Thermal Units com- 


prised in Declared Calorific Value. Height of Column of Water. 


Notless than 350. . . . . . | 2in. 

Less than 350, but notless than 300 | 24 in. 

Legs than 3090... .. . | Such height (not being less than 3 in.) 
as may be prescribed by the Gas 
Referees. 





(3) The foregoing provisions of this section shall not apply as 
respects power gas or any separate supply of gas by the Com- 
pany for industrial purposes only. 

Counsel said that in the case of the railway station at Ripley Bridge, 
which was a little less than 200 ft. above Ordnance datum, the Gas 
Company were prepared to say, so far as that station was concerned, 
that they would supply at such pressure as the Railway Company 
would be entitled to if it were at the higher level. 

The other point upon which the Railway Company opposed the 
Bill was with regard to clause 50, which dealt with the Gas Com- 
pany’s obligations to furnish supplies. It provided that the Company 
should, at the request, in writing, of the owner or occupier of any 
premises within 50 yards from any of their mains, give a supply of gas 
for such premises, and provide the meter and necessary extension of 
main or service pipe, subject to conditions. The Railway Company. 
thought the word “sufficient ” should be included, to ensure that the 
Company should give a sufficient supply of gas to such premises ; but 
the Gas Company considered it unnecessary that this should be 
included. 

Mr. W. Doig Gibb, Consulting Engineer to the Gas Company, gave 
evidence in support of the Bill. There were no provisions in the Act 
of 1920 for revision of the minimum pressure prescribed by the Board 
of Trade when granting powers to charge for gas on the therm basis. 
He objected to the insertion of a revision clause in the Bill, because it 
was important that the Company should be aware of their obligations 
in the future, having regard to the alteration in the plant which might 
be necessary if the pressure were revised. The revision clause which 
had been inserted in the Swansea Gas Company’s Bill had been sug- 
gested for insertion in the Harrogate Bill; but in the Swansea case the 
clause was inserted by agreement between the parties, and the circum- 
stances at Swansea were not the same as at Harrogate, 

Cross-examined by Mr. Moon, witness said the existing works at 
Swansea were obsolete; and there were other factors which differed 
from those at Harrogate. Counsel pointed out that the Harrogate 
Gas Company’s Order under the Gas (Calorific Standard) Act of 1916, 
which was granted in 1917, contained a revision clause as to pressure. 
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Mr. TyLDESLEY JonEs admitted this, but pointed out that no,revision 
clause was contained in the Gas Regulation Act, 1920, The.Board of 
Trade had not inserted one in any Order granted under that Act; and 
there was no reason why the Harrogate Company should be different 
from any other undertakers in the country. 

Mr. Moon, addressing the Committee, said that the: practice: of 
selling. gas on a heat basis: was in its infancy, and nobody could say 
exactly what the outcome of the practice would be. He asked the 
Committee. to say that if the. pressure was found to be inadequate 
there should be some. tribunal in existence to revise it. Mr. Tyldesley 
Jones had contended that Parliament said there was to be no revision ; 
but he himself did not think they bad done anytbing of the kind. 
They had merely omitted to provide for revision. If there was one 
thing that had been brought home to them all in the present abnormal 
times it was this—that it was imprudent to make any arrangement 
that. was permanent, and that, so far as possible, everything should be 
subject to revision. He asked that the clause agreed by the Swansea 
Company should be inserted. This reads as follows: 


If, after the passing of this Act, application is made to the 
Board of Trade by the Company, or any consumer of the Com- 
pany, to reduce or increase the pressure prescribed by this Act, 
the Board of Trade, after hearing the parties, may make such 
reduction or increase in the prescribed pressure in any part of the 
limits as they may think fit. 


With regard to the word “sufficient,” which it was asked should be 
added to clause 50, it was important that the undertakers should be 
compelled to supply a sufficient quantity of gas to such premises, 

The CHairMan asked who was to be the judge of what was sufficient. 
The word was a very undefinable one. 

Mr. TYLDESLEyY JONEs pointed out that whether or not a consumer 
got sufficient gas was purely a question of pressure. 

The Committee then conferred privately. 

The CuHaiIrRMAN subsequently announced that, in their opinion, the 
Bill should proceed. 


LEGAL INTELLIGENCE. 


GAS COAL SHIPMENT CONTRACT. 


On Wednesday last, Lords Justices BANKEs, WARRINGTON, and 
ScruttTon heard an appeal by defendants, and across appeal by plain- 
tiffs, from the judgment of Mr. Justice Roche in an action brought by 
the Monte Video Gas Company against the Clan Line Steamers, Ltd., 
claiming damages for non-delivery of gas coal.* 


Mr. Stuart Bevan, K.C., said the plaintiffs shipped by the, defen- 
dants’ steamer, ‘“‘ Mac Beolan,” 1417 tons of gas coal; and the defen- 
dants, instead of delivering this coal, delivered a smaller quantity of 
steam coal, which they were carrying for someone else. The mistake 
was discovered, but too late to be rectified. In the circumstances, 
defendants admitted liability, but disputed the basis on which damages 
had been assessed. Both parties treated the steam coal as of the same 
value as gas coal; but plaintiffs based their claim in this way: (1) A 
claim for the c.i.f. price of the 400 tons short delivery; and (2) that 
they had had to make good the short delivery by using other materials, 
such as wood, maize, and bran, from which they obtained no residuals 
and less gas. The amount claimed was {2000. On that claim judg- 
ment was given in favour of defendants. The cross appeal by plain- 
tiffs was rested on the ground that damages had been awarded on a 
wrong basis. Defendants’ appeal was in respect of the gas coal which 
was never delivered, but for which plaintiffs received an equivalent 
quantity of steam coal. Plaintiffs said if they had received the gas coal 
they could have manufactured so many cubic feet of gas, which would 
have produced so much, and, in addition, they would have produced 
so many tons of residuals; the loss being put at £5000. Defendants 
challenged the basis on which the claim was made, and on which the 
judgment was given, contending that the true measure of damage was 
the difference between the contract price of the gas coal and the price 
plaintiffs would have had to pay to replace it. 

Lord Justice BanKEs : But could they have got it at that time ? 

Mr. Bevan said he thought they could. To this price would have 
had to be added something as compensation to the plaintiffs for the time 
they were out of their money. The question was: What at the time 
of entering into the contract was in the contemplation of the parties as 
the result of the ship’s failure to deliver? It was for the plaintiffs to 
satisfy the Court that defendants had entered into the contract with 
the knowledge that they would be liable for all consequences if they 
did not perform it. In order to fix defendants with plaintiffs’ loss of 
profit, plaintiffs must satisfy the Court that all the circumstances were 
made known to the defendants, and that defendants agreed to carry 
the coal, appreciating that if they did not deliver it they would be 
liable. This onus had not been discharged. 

The hearing was resumed on Thursday, when 

Mr. R. A. WriGut, K.C., for the plaintiffs, supported the learned 
Judge’s finding upon the main point of damages for non-delivery, 
which, he said, in the special circumstances of the case, naturally and 
reasonably flowed from the breach. Plaintiffs were clearly entitled to 
provide themselves with the nearest possible substitute for gas coal; 
and this they did by using the steam coal delivered, in combination 
with various substitutes. On the cross appeal, he submitted that the 
plaintiffs were entitled to receive the full value of the 400 tons short 
delivered. 

Their Lorpsuips said the case was very special in its circumstances ; 
but they did not see their way to interfere with the conclusion to which 
the learned Judge had arrived. The appeal, and cross appeal, would 
be dismissed with costs, 





* See “ JOURNAL,” Vol. CLIII., p. 753. 








MISCELLANEOUS NEWS. 


GAS-WORKERS’ WAGES. SETTLEMENT. 


At a Meeting on Tuesday of last week between representatives of 
the Federation of Gas Employers and the National Federation of 
General Workers, the following agreement was arrived at: 


(1) Wages will be reduced by the amount of the last advance made 
by agreement in June, 1920; such amount to be taken off in 
two, equal instalments, the first on and from July 15, 1921, and 
the second on and from Sept. 15, 1921. 

(2) This reduction is only to apply to those undertakings who have 
met their obligations by observing all the increases granted by 
awards and agreements. 

It will be observed that the second cut will be made on Sept. 16, and 

not on Aug. I9. 

Under the agreement of June last, the employers consented to an 
advance in wages of 1s. a day or shift from and including May 1 last ° 
year. This carried with it a 124,p.ct, bonus; and the result of the 
decision reached at last week's conference will mean that the wage 
reduction will amount to 6s. 9d. a week. The decision affects about 
g0,000 workers. 


ain 


ELECTRICITY STATION AS GAS-WORKS NEIGHBOUR. 





Proposed Electricity Generating Station Adjoining the 
Beckton Gas-Works. 

Before the Electricity Commissioners on Friday last, evidence was 
given with regard to the erection of a large electricity generating 
station adjoining the Gas Light and Coke Company's works at Beckton. 
The Commissioners are holding an inquiry, which has already ex- 
tended over three weeks, and is far from completed, with a view to 
devising a scheme for unifying electricity supply in London. 


Mr. G. W. Partridge (Chief Engineer to the. London Electric Supply 
Corporation) gave evidence in support of the scheme promoted by 
nine of the London electricity companies. [There are five others. ] 
He referred particularly to an arrangement which had been made 
with the Governor of the Gas Light and Coke Company with regard 
to leasing part of the Company’s site at Beckton. The advantages 
which would accrue from generating electricity on this site would 
result. in effecting large economies. Arrangements had been made 
with the Gas Light and Coke Company to lease part of their site to 
the proposed Joint Electricity Authority fer 99 years, although, of 
course, a binding agreement had not been entered into. The site 
would. accommodate a generating station with a capacity up to 
200,000 kw. It was not proposed to erect the station all at once, 
but in sections, as the demand grew. Dealing with the advantages of 
such an arrangement, witness said that, in the first place, the cast of» 
fuel would be greatly reduced, owing to the large quantity of coke 
and coke breeze available on the site. This would be burned in boilers 
specially designed for the purpose; and there was no difficulty in 
burning it. There would also be a great saving in capital outlay, be- 
cause of the existing wharves, piers, railway sidings, &c., which were 
available, and the fact that the river would not need to be dredged. 
There were in the scheme three economies in regard to fuel. The 
first was the supply of coke breeze and coke from the gas-works; 
secondly, the coal required for the generating station would be handled 
by the existing piers and other facilities he had mentioned; and, 
thirdly, the coal contractors had an unloading jetty immediately along- 
side the site, so that colliers could be unloaded, and. special railway 
sidings or transporters would be installed connected directly to the 
power station. The contractors had facilities, he believed, for unload- 
ing about 5000 tons of coal on one tide. The Gas Light and Coke 
Company were handling about 2 million tons of coal per annum at 
the site ; and the additional coal required for the generating. station 
would not-be.a very great amount. There would also be no difficulty 
in housing the employees of the power station ; and there were tram- 
way and railway facilities. The joint working of the two Companies 
could be a further advantage in connection with the utilization of coal. 
If any further improvements were made in the carbonization of coal, 
or if the utilization of waste heat or bye-products became practicable 
and economical in the future, such improvements could be utilized.for 
the mutual benefit of the two Companies. Again, there was.an advan- 
tage due to the close proximity of the northern outfall sewer, which 
would be of great value in connection with the laying of transmission 
lines, and would save a considerable amount of money in the re-open- 
ing and repair of public streets. Witness added that Sir Alexander 
Kennedy, Mr. Rider, and. Mr. Wordingham thoroughly endorsed all 
he had to say in this matter. [These four gentlemen have drawn up 
the engineering scheme in connection with three of the proposals which 
are agreed upon. | 

The Cuarrman asked whether the Engineer of the London County 
Council had been approached with regard to the sewer, 

Witness said be had had a talk with the Engineer, but had not 
arranged exacty bow the mains were to be laid. He did not think 
he would take any exception to the mains being laid. 

Cross-examined by Mr. Dona tp, for the East London and District 
scheme (a-competing proposal), witness said be had not preparad:esti- 
mates of the saving which would: be effected by using the Beckson site. 
As to the saving in connection with the provision of jetties, this would 
depend on the size of the station ; but. he thought it would. be approxi- 
mately anything from £300,000 to £400,c00 in capital cost. 

Mr. Paae, one of the Commissioners, pointed out.that the electricity 
authority would have to pay for. the use of the jetties. 

Witness agreed. Continuing, he said that the figure he had. men- 
tioned would include the cost af;dredging the river, and the erection, 
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of piers, railwayjsidings, gantries, &c., for a 100,000 kw. station. The 
figure was a conservative one. He could not estimate the annual 
saving which would be effected by the use of the special facilities at 
the Beckton site; but it would b2 considerable. The saving with re- 
gard to the disposal of ash would also be very great. 

Mr. Donacp said that, from the plan of the site which had been 
handed in by Mr. Partridge, there would appear to be some slight 
drawbacks. For instance, there was a public footpath running through 
the site, which would necessitate the generating station being placed 
farther back from the river. 

Witness agreed this should be taken into consideration; but he saw 
no difficulty in erecting the station and at the same time preserving 
to the public the right-of-way. The additional cost of circulating 
condensing water by reason of the station being farther back was not 
very serious. 

Cross-examined by other Counsel, witness said the site to be leased 
from the Gas Light and Coke Company was 9 acres in extent. 

In re-examination, witness said the footpath referred to had crossed 

the gas-works at Beckton for years, and the Gas Company were not 
very seriously affected by it. 
_ Sit Harry Hawarp (one of the Commissioners) referred to the diffi- 
culty of holding possible sites for (say) seven years, because it was not 
proposed to build capital stations until then; and it was a difficult 
thing to hold options over sites which would not be required for seven 
years. This would probably be the case with regard to the Beckton 
site. 

Witness said he thought the Governor of the Gas Light and Coke 
Company would be prepared to leave the matter over. 

Sir Harry HAwarp expressed some doubt as to the advantage of 
erecting a costly generating station on a leasehold site, 

Witness replied that he thought there was no disadvantage in doing 
this. 

Sir Harry Hawarp remarked that if the station were erected and 
the plant installed by the Joint Electrici.y Authority, they would prob- 
ably have paid- off the whole of the loan raised for the purpose in (say) 
sixty years. What was to be the position for the remainder of the 
lease? Surely it would be impossible to put in new plant if the whole 
building were to become the property of the Gas Light and Coke Com- 
pany in the end. 

Witness said that the saving effected by using the Beckton site would 
be such that, in his opinion, it would be worth while erecting the 
station. Moreover, he should imagine that in sixty years gas and 
electricity would, at any rate, be produced by entirely different 
— There were some London stations erected on leasehold 
lands. 

Replying to Mr. Pacz, one of the Commissioners, witness said the 
electricity authority would pay for the privilege of using the various 
facilities already existing at the Beckton site; but he did not antici- 
pate this would amount to much. The sum saved upon fuel would 
depend on the cost of coke. The average cost of the coke would be 
slightly less than coal; but the cost of the breeze would be only half 
that of coal. They would not get the same efficiency in burning breeze 
as compared with coal. He had burned a great deal of breeze; and 
although there had been a certain amount of trouble, he was burning 
it very efficiently to-day. As to condensing water, the ducts or pipes 
would have to be constructed for conveying this to thestation. There 
would still be ample room to put down screening plant required for 
condensing water. The screening would be done on the site. 

In reply to Mr. Lacxiz, one of the Commissioners, witness said 
9 acres was sufficient to put up a 200,000 kw. station. The coal 
storage would be independent ; and there would be room for about 
30,000 tons. 

Mr. D. Milne Watson (the Governor of the Gas Light and Coke 
Company) was then called. He said he had had many interviews with 
Sir Alexander Kennedy and Mr. Partridge, two of the Engineers for 
the scheme, with regard to the erection of a power station on the Gas 
Company's site at Beckton ; and the site had been gone over, to- 
gether with the Gas Company’s engineers, with a view to seeing if an 
acceptable arrangement was possible. Personally, he considered it 
would be very advantageous from the point of view of his Com pany 
and the supply of electricity, for the reason which had been outli ned 
by Mr. Partridge. He would be prepared to advise his Board, if a 
satisfactory arrangement could be come to, to grant a lease to the 
London Electricity Joint Committee (1920), Ltd., for 99 years for the 
purpose of erecting an electric power house and working in conjunc- 
tion with his Company. 

In answer to some questions, witness said such a lease would not 
require statutory authority, although it would be put to the share- 
holders of his Company. He was not at all sure that it was really 
necessary to do this. 

Sir HERBERT NIELD, who appeared for the Hertfordshire County 
Council in opposition to the electrical schemes, asked if Mr. Milne 
Watson did not have some apprehensions as to what might happen to 
him if he got into such close contact with an electrical neighbour. 

Witness said he had none whatever. 

Sir Herbert NiEtp: I should have thought it was a case of the 
young lady who went for a ride on the tiger. 

Witness : It depends on who is the tiger. 

Sir Hersert Nievp said that electrical science was making such 
great progress that he was wondering whether Mr. Milne Watson did 
not fear the absorption or extinction of his industry. 

Witness said he had no such fears. 

Sir Harry Hawarp raised the question of preserving the buildings 
and plant for the lessees at the end of the term, supposing them to 
have a value. 

Witness said it would all depend on the terms of the lease. If the 
Gas Company were going to lose the right to take over the plant at the 
end of the lease, it would be necessary for the terms to be different 
from what they otherwise would be. He had not thought of the 
point ; but it was all a matter of terms. 

Sir Harry Hawarp suggested that it would be rather an unusual 
thing to put a generating station on leasehold land. 

Witness said he did not know. The lease in this case would be for 
99 years; and a great deal might happen in that time. There were 
plenty of public works which were erected on leasehold land. 





i3Sir Harry Hawarp suggested that the works would be almost a 
white elephant in the band of the Gas Light and Coke Company ; and 
he took it that it would not be outside the bounds of possibility to 
make some arrangement with regard to the point. 

Witness agreed. 

* Mr. Bootu (one of the Commissioners), taking up the point dealt 
with by Sir Herbert Nield, said he had heard Mr. Milne Watson give 
evidence on another occasion to the effect that he had satisfied himself 
that the time bad come when the cut-throat policy as between gas and 
electricity supply had gone. He imagined witness was of the opinion 
that there was no reason why the gas and electrical industries should 
rom work side by side, and that the field was big enough for both of 
them. 

Witness agreed, and said that such a scheme as this would be in the 

national interest—indeed, it would be in the national interest to bring 
both industries together generally. The gas companies had a large 
amount of solid fuel which had got to be disposed of ; and if it could 
be got rid of close at hand, it was better for both parties, and it saved 
transport and possibly double handling of large quantities of bulky 
solidfuel. It was not a question of one swallowing the other, but of 
them helping each other. 
Answering Mr, Paacez, another of the Commissioners, witness said 
there was always a surplus of coke available which from time to time 
there was some difficulty in disposing of. A good deal of it was ex- 
ported, and there would be no difficulty in always having sufficient 
for an electricity generating station. 

Sir JoHn Snett (the Chairman of the Commissioners) said he 
gathered there would be no difficulty, in Mr. Milne Watson’s view, in 
the electricity works having the use of the coaling facilities at Beck- 
ton, and that such use would not interfere with the gas-works. 

Witness said he did not think so. Arrangements could easily be 
made for taking fuel in without interference with the gas-works. As 
to the supply of coke to the electricity works, it could be taken direct 
from the gas-works retorts into the other works. 

Sir JoHN SNELL, following up his questions, said he presumed that 
the Gas Light and Coke Company, with their great organization, were 
watching the question of improved methods of carbonization ; and if 
any process of low-temperature carbonization became practicable, it 
would be possible for the Gas Company to carry it out. 

Witness replied that this was so. If such a development did take 
place, an eleciricity power station was one of the best means for 
utilizing the gas so produced. 


ie, 
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MANCHESTER CORPORATION GAS UNDERTAKING. 





Annual Report and Accounts. 


The Gas Committee of the Manchester Corporation have submitted 
the report and accounts for the year ended March 31. 


The income was £1,771,769, of which sales of gas account for 
£1,179,439- Residuals realized £591,265; and sundry receipts were 
£1065. The expenditure amounted to 1,612,727, showing a gross 
profit for the year of £159,042. This sum has been appropriated as 
follows: For interest on loans, &c., £50,658; for income-tax, £258 ; 
for statutory sinking fund, £59,732; for the contribution in aid of the 
city rate, £36,532; to meet certain capital expenditure, £23,481— 
leaving a balance of {£11,619 to be transferred from the reserve 
account. 

The quantity of gas sold was 5,752,153,000 c.ft., an increase of 
2°50 p.ct. on the corresponding figures for the previous year; and the 
average price realized was 4s. 0'57d. per 1000 c.ft., after allowing for 
the balance of the rebate under the Coal (Pit’s Mouth) Prices Order, 
IgI9. 

The cost of coal and oil was as follows; the figures for the previous * 
year being given for comparison :— 


Gross Less Income Net 


Cost. from Residuals, Cost. 

ae” & ae d, 
Last year per 1000 c.ft. sold 2 9°75 2 o 67 9'08 
Previous year . 4 2 0°52 I 7°04 5°48 


The difference represents an increase in net cost to the Committee 
of £86,282. The average gross cost of coal only, inclusive of cost of 
handling, was 37s. 7°11d. per ton, as compared with 293. 0°334. for the 
previous year. 

The gross amount payable on the assessments for the year was 
£36,287, of which {13.939 was recovered by deductions from interest 
on loans and stock, &c. Against the balance there has been credited 
£22,089, the amount refunded by the Finance Committee in respect 
of the Corporation’s general income-tax account, including balances 
for the years 1917-18 and 1918-19. The net amount borne by the 
department was thus {258 only. 

The amount transferred from revenue to the credit of the renewals 
account was £102,886, which, together with the interest on the fund, 
made a total credit for the year of £107,410. The sum of £116,853 
was expended during the year. The balance to the credit of the ac- 
count is now £141,354. 

Additional loan capital to the extent of £390,000 has been raised 
during the year, mainly for the extensions in progress at the Bradford 
Road works, and for distribution purposes. The expenditure for 
the year amounts to £416,519, of which sum £23,481 has been pro- 
vided out of profits, and the balance out of loans. The total capital 
outlay at March 31 last was £3,660,444, the loan debt in respect of 
which was £1,155,670. The amount of sinking fund not actually ap- 
plied to the redemption of debt at the same date was {101,288. The 
total borrowing powers of the department amount to £3,726,740, in re- 
spect of which loans have been raised to the extent of £3,140,937. 

Powers are being sought under the Manchester Corporation (General 
Powers) Bill, 1921, to acquire land at Partington and Carrington, ad- 
jacent to the Ship Canal, and to erect gas-works thereon. The pre- 
sent works sites are fully utilized; and the capacity of the existing 
plant is altogether inadequate to meet the constantly increasing demand 
for gas. It is proposed to erect assoon as possible after parliamentary 
sanction has been obtained a first instalment of plant having a produc- 
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ing capacity of 8 million cubic feet per diem, together with the neces- 
sary mains and other equipment. Power is also sought to confirm an 
agreement entered into with the Stretford Gas Company to purchase, 
subject to parliamentary sanction, the undertaking of the Company, 
including all rights as to the sale and supply of gas, and to incorporate 
the same with the undertaking of the Corporation. The borrowing 
powers provided for in the Bill to effect these objects amount to 
£1,980,000, of which £1,680,000 is for land and works at Partington, 
and £300,000 for the Stretford Company’s undertaking. 

Consequent upon the continued increase in the cost of materials and 
labour during the first half of the past year, the Committee were com- 
pelled to increase the price of gas by 6d. per tooo c.ft., which took 
effect from the reading of the meters in September last. 

STATISTICAL. 





















































— Year Year | Increase + | Per 
1920. 1921. | Decrease - Cent. 
MANUFACTURE— 
Material carbonized—tons $75,129 489,526 | + 14,397 3°03 
Gas made—thousands | 
em. SS 6. RPO Beasiee 6,160,028 | + 124,661 2°06 
Gas made per ton—c.ft. . 12,703 12,584 | — 119 0°94 
Calorific value, B.Th.U. | 
(gross) ee Roe, LS 464 466 | + 2 0°43 
Output of gas from works | 
—thousands c.ft. 6,041,071 6,156,997 | + 115,926 1°92 
Gas sold—thousands c.ft. | 5,611,903 51752,153 | + 140,250 2°50 
Gas umaccounted for | 
(adjusted) oa 235,589 199,949 | — 35,640 | 
Gas unaccounted for— 
p.ct.onoutput. . . 3°90 325 |— *65 
Total number of con- 
sumers— 
Ordinary . 116,079 116,737 | + 658 | 0°57 
Automatic 76,033 75,989 | — 44 | 0 06 
oS | 
Total . 192,112 192,726 \+ 614 | 0°32 
Gas cookers and fires— 
Number fixed and owned | 
by Committee— | 
Cookers 100,896 107,540 | + 6,644 6°58 
Grillers 38,206 36,245 |— 1,961 | 5°13 
Fires . 2,796 37;735 | + 4,939 | 15°06 
Total . 171,898 181,520 | + 9,622 =: 60 
Per cent. of consumers | | 
with cooker, griller, | 
a 8 + 
Private lighting— . - | ; 
High-pressure lamps . 1,201 1,501 | + 300 | 24°98 
Low-pressure lamps 1,559 2,340 | + 781 | 50°10 
Number of burners 
maintained 43,508 49,395 |+ 5,887 | 13°53 
Public street lamps | 
Within the city . 20,890 20,671 - 219 1°05 
Without the city 1,418 1,420 | + 2 


At the Bradford Road station, the provision of carbonizing plant of 
.& Capacity of 8 million c.ft. per day of 24 hours has been commenced, 
together with coal-stores of a capacity of 20,000 tons. One section of 
purifiers of a capacity of 4 million c.ft. per day of 24 hours has been 
completed. The intermediate plant, consisting of condensers, ex- 
hausters, washer-scrubbers, tar-extractors, and steam-raising plant, is 
in course of erection. 

The high-pressure mains throughout the city have been extended 
by the laying of 1449 yards of sizes varying from 2 in. to 9 in. ; a total 
length now being laid of 14} miles 316 yards. 


—_ 


COVENTRY GAS-WORKS REPORT. 





The annual report of the Coventry Gas Committee, presented to the 
City Council on Tuesday of last week, showed that the quantity of gas 


made during the year was 1,777,188,000c.ft., an increase of 31,579,000 
c.ft. over the previous year, and, except for the years 1917-18 and 
1918-19, the largest output in the history of the undertaking. Of the 
total volume, 485,249,000 c.ft. (or about 27 p.ct.) consisted of car- 
buretted water gas. The quantity of coal carbonized was 109,672 tons. 
In addition, oil to a coal equivalent of 41,193 tons was used ; making 
a total of 150,865 tons. There were made 68,545 tons of coke, 
1,146,897 gallons of tar, 1339 tons of sulphate of ammonia (or its 
equivalent of spirit), 355,844 lbs. of cyanide, and 155,259 gallons of 
benzole ; the proceeds from residuals yielding a return of 54°22 p.ct. 
on the cost of the coal and oil used. 

The revenue from the sale of gas, rental of meters, fittings, and 
stoves, sale of residual products, &c., amounted to £505,531, and 
working expenses came to £436,909; leaving a profit on working of 
£68,622. The revenue, as compared with the previous year, increased 
by £111,076, and the working expenses by £098,960. The items 
chiefly responsible for the increase in working expenses were: Coal, 
oil, and coke (showing increases of £62,688, £4499, and £6338, respec- 
tively); repair, &c., of mains and services ({11,770), of meters 
(£3644), and of stoves (£3404); rates and taxes (£4307). Capital 
charges amounted to £37,203, as compared with £42,287, so that the 
net profit on the year was £31,516, against a net profit in the previous 
year of £15.556—a result which the Committee regarded as very satis- 
factory. During the year, capital expenditure to a total amount of 
£30,522 was defrayed out of revenue; and deducting this amount 
from the net profit of £31,516, a balance was left of f994. Adding the 
balance brought forward from 1920 (£35,173), there remained a dis- 


posable balance of £36,168, which the Committee recommended be 
carried forward to the next account. 





BRADFORD ROAD GAS-WORKS OF THE MANCHESTER 
CORPORATION. 





Extension of Plant—Visit of the Corporation. 


For the first time for thirteen years, members of the Manchester 
City Council visited the Bradford Road Gas-Works last Wednesday. 
They were the guests of the Gas Committee; the object of the visit 
being the inspection of an important scheme of alterations—a scheme 
that in reality amounts to reconstruction and will eventually cost a 
round million of money. 


It is hoped to complete the work early next year; and the ultimate 
effect will be to double the capacity of the plant. At the moment few 
of the operations have proceeded beyond the foundations and building 
stage; but it is possible to indicate some of the more outstanding 
features of the plan. Vertical retort plant is, for instance, to be pro- 
vided with a total capacity of 328 tons of coal, and an output of 
8 million c.ft. of gas, per day. There are to be, too, a new meter- 
house containing seven station meters, each of about 4 million cubic 
feet of gas per day capacity ; an experimental gas-works, complete in 
every respect, for the testing of coals ; engineering workshops ; andan 
electric power house fitted with two 200-Kw. generators. These will 
provide the supply of electricity now taken from the Corporation 
works, 

A DinnER AND Some Toasts. 

Great interest in the various schemes was taken by the councillors, 
and afterwards they were entertained to dinner by the Gas Committee 
at the Town Hall. 


Sir ARTHUR DouckHaM, K.C.B., M.Inst.C.E., in proposing the toast 
of “‘ Prosperity to the Gas Industry and the Manchester Corporation 
Gas Undertaking,” paid tribute to the services rendered to the gas in- 
dustry of the country by the Lord Mayor (Alderman William Kay), 
who is Chairman of the Manchester Gas Committee. They had that 
afternoon seen the work that was being undertaken at the Bradford 
Road gas-works ; and when the work was completed, it would bring 
further credit to Manchester's undertaking. The duty of the gas in- 
dustry was a very onerous one. It consisted of taking the raw material 
—coal—and converting it into a state in which it would be used in 
houses and industries for heat, light, and power—indeed, unless this 
country could supply heat, light, and power in this way cheaper than 
its competitors, England must cease to be an industrialcountry. This 
provision was chiefly the duty of the gas industry ; and it was a burden 
well worth carrying. They had now, at any rate, greater freedom 
in the manufacture of gas—he referred to the calorific basis—and 
they could now proceed on an economical basis unknown before the 
war. Another duty of the future was the supply of smokeless fuel ; 
and it was the province of his side of the business—the contracting 
side—to fit the most efficient plant at the lowest possible price. They 
had got to come down to “tin tacks.” 

Tbe Lorp Mayor, in response to the toast, said it was thirteen years 
since the members of the Council had visited the Bradford Road gas- 
works. That was when the foundation stone of the ten million holder 
(which had been a perfect success) was laid. It was a masterpiece of 
mechanical genius and intelligent imaginative construction ; and some 
idea of its size might be gathered from the fact that the Albert Hall, 
London, could be placed inside it. He considered the gas industry 
lacked publicity—the good service it performed was not known, Even 
his own colleagues, he was sorry to say, did not realize what an im- 
portant industry it was. At the Bradford Road gas-works that day 
they had seen a wonderful example of the industry’s progress during 
the last forty years. The works had many faults—due principally to 
the fact that in the beginning there was no vision of the finish. He 
was determined, therefore, that the members of the Council should 
see a model of the lay-out of the new Partington scheme, so that they 
would know what the ultimate intentions of the Committee were. He 
wanted them all to realize that Manchester’s gas industry was a valu- 
able asset. Certain members of the Council had ventured to say that 
gas was obsolete. It was a pity such a statement should be made 
without full knowledge of the facts. His idea was that gas should be 
cheaper than raw coal; so that the city could have in the one pocket 
the advantages of a clean and healthy atmosphere, and in the other the 
proceeds from the distillation of coal tar, sulphate of ammonia, and 
every mortal thing else, instead of turning them out of the chimney 
andwpsetting everybody. When the Bradford Road gas-works were 
built in 1884, the consumers numbered 75,700 ; to-day, their total was 
192,726. In 1884, the Gas Committee sold 2500 million cubic feet of 
gas; last year, the figure was 6000 millions, and it would have been 
10,000 millions if there had been no war. Turning to the financial 
side, in 1884 the department owed in unpaid debts 6s. 7d. per 1000 c.ft. 
of gas sold ; to-day, the sum owing was 2s. 7d. per 1000 c.ft. There 
was not a lower figure in the country. In addition, during the period, 
the department had poured into the coffers of the Corporation 
£1,913,000 in aid of the rates. What, he asked, would the price of 
gas have been if this money had been put to its proper use ? 

Among the other speakers were Mr. Cundiff, the Deputy Chairman 
of the Gas Committee, Mr. F. Broady, of the Stretford District 
Council, Mr. William Newbigging, and Alderman G. Clarke, of 
Chesterfield. Mr. Cundiff pointed out that the scheme at Bradford 
Road would cost a million of money ; and the Partington scheme would 
cost 64 millions, Even when both were complete, however, the rate- 
payers would not be called upon to pay a penny piece. 





Description of the New Plant. 
The printed epitomized description of the plant circulated among 
the visitors was as follows: 
CONDENSERS, EXHAUSTERS, ‘'P. & A.’’ TAR EXTRACTORS, AND 
SCRUBBER-WASHERS. 


The condensers are of the vertical tubular water-cooled pattern as made 
by the contractors, Messrs. R. & J. Dempster, each column containing 240 
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3-in. tubes. The water passes up the tubes and the gas down the columns, 
on the contra current principle. The exhausters will be of the four-blade 
type, supplied by the Bryan Donkin Company, Ltd. The ‘‘P. & A.” tar 
extractors are made by Messrs. W. C. Holmes & Co., Ltd. The scrubber- 
washers also are being supplied by Messrs. W.C. Holmes & Co., Ltd. ; and 
are of their usual brush pattern. 

All the above are set out in units for four million cubic feet per day. 

The foundations and buildings are under Messrs. G. & J. Seddon’s 
contract. 

COAL SIDINGS AND STORES. 


These are being erected alongside the Lancashire and Yorkshire Railway ; 
the contractors being the Fram Reinforced Concrete Company. The esti- 
mated capacity of the coal stores is 20,000 tons. 


CARBONIZING AND HANDLING PLANT. 


The first pair of vertical retort houses are being erected by the Woodall- 
Duckham Company, Ltd. Each of these houses will contain 24 retorts, of 
seven tons of coal per diem capacity—i.e., 1€8 tons per day per house. 
Total capacity of the plant estimated at four million cubic feet per diem. 
The second pair of vertical retort houses are by the West’s Gas Improve- 
ment Company, Ltd. Each house will contain eight settings of eight 
retorts (64 retorts) of 24 tons capacity, equal to 160 tons per day per house, 
or a total capacity of four million cubic feet per day. 

The coke will be removed by telpher machines, which will carry it from 
the floors of the above houses tocoke hoppers in frontof same. There will 
be one set of hoppers to each pair of houses. Alternatively, the coke can 
be stored in the coke yard adjoining. The telphers and tracks are by 
Messrs. Strachan and Henshaw; and the reinforced concrete hoppers and 
telpher legs by Messrs. E. G. Somerville & Co., Ltd. ; but both come under 
West's Gas Improvement Company’s contract. 

To the north of the retort-houses a new road, approached from Broxton 
Street, is being made. This road will take all coke and similar traffic; thus 
relieving the Bradford Road entrance. The necessary weigh-house and 
weigh-bridges are under construction; the former by Messrs. G. & J. 
Seddon, the latter by Messrs. W. Hodgson & Sons. 

Across this new road is the No. 6 gasholder, erected ten to twelve years 
ago by Messrs. Ashmore, Benson, Pease, & Co., Ltd., to the design of, and 
under the supervision of, the late Engineer, Mr. J. G. Newbigging. - The 
brick and puddle tank, also to his design, was built by Messrs. E. Nuttall 
& Co. This holder is one of the largest, if not actually the largest, working 
holder in the country ; its capacity being over ten million cubic feét of gas. 

The new meter-house is being constructed by Messrs. G. & J. Seddon. 
This house will contain seven station meters, each of about four million 
cubic feet per day capacity. Five will be removed from their present posi- 
tions on the works, and there will be two new ones. The contractors for 
this portion of the work are Messrs. J. & J. Braddock. 

East of the meter-house is the carburetted water-gas plant erected by 
Messrs. Humphreys and Glasgow, to their particular design. This plant is 
of a total nominal capacity of eight million cubic feet per day. Behind the 
carburetted water-gas plant an experimental gas-works, complete in every 
respect, has been erected for the testing of coals. This site, alongside the 
experimental plant, is earmarked for the storage of fireclay goods ; also for 
mortar mills, crushing machines, stonebreakers, &c. Purifiers for both coal 
gas and carburetted water gas lay south of the carburetted water-gas plant, 
and are of the water-seal type, with revivifying floor for the oxide under the 
boxes. Purifiers, of the luteless type, have just been completed for the first 
unit of vertical retorts. The contractors for these boxes were Messrs. C. & 
W. Walker. The roofs over the boxes were erected by Messrs. Gibbons 
Brothers, Ltd. The contracts for the purifiers for the second unit of 
vertical retorts have been secured by Messrs. Newton, Chambers, & Co. for 
the boxes, and Messrs. Painter Brothers for the roofs, 

Engineering workshops are under construction by Messrs. J. Gerrard & 
Sons, Ltd. 

Messrs. D. G. Somerville & Co., Ltd., are the contractors for the exten- 
sion of the boundary wall alongside the canal. The site is being cleared to 
permit of making roads and railway siding by the department’s employees, 
chiefly drawn from the ‘‘ unemployed.”’ 

One set of the coke-hoppers for storing coke is fitted with breaking and 
grading plant. ; 

When the new exhausters, &c., are completed and set to work, the exist- 
ing exhauster and boiler houses, together with the cooling and washing 
plant, will be cleared, and the site utilized for new stores. The contract for 
these stores has been given to Messrs. J. Gerrard & Sons, Ltd. 

New boilers and house are being provided. The boilers, three in number, 
will be erected by the Stirling Boiler Company, Ltd., with ‘‘ Underfeed "’ 
stokers for burning pan breeze, &c. The house is being erected by Messrs. 
Gerrard's. The chimney was built by the Myles Premier Chimney Con- 
struction Company. 

The electric power house, fitted with 200 k.w. generators. The supply at 
present is taken from the Corporation Electricity Department. 

No. 2 retort-house has Drake's stoking machines and coke transporter— 
electrically driven. No.1 retort-house was reconstructed in 1915, and is 
fitted with Fiddes- Aldridge stoking machines and Drake's coke trans- 
porters. 

Mess rooms, lavatories, &c., are provided for the workers. 

The sulphur extracted from the gas in the purifiers and the ammonia 
washed out in the washers are utilized for the manufacture of sulphuric acid 
and sulphate of amraonia. . 

The four small gasholders are each of 1,7000,000 c.ft. capacity, and the 
large one 7,000,000 c.ft. capacity. 

The gas as made is measured by the meters in the meter and governor 
house before entering the holders, and the pressure of gas in the town mains 
is regulated by the district governors. 

In the stables and garages, there are twenty-four stalls, two loose boxes, 
harness room with hay loft, and motor house. The garage has accommoda- 
tion for five steam-wagons. 


”_ 
— 


Gas Restrictions at Tynemouth.—The Tynemouth Gas Company 
announce that, owing to the prolongation of the coal dispute, whereby 
coal stocks are entirely exhausted, and supplies uncertain, it is neces- 
sary, under the Emergency Powers Act, 1920, still further to restrict 
the supply of gas, which will be available only during the following 
hours : 6.30 a.m. to 8.30 a.m.; II a.m. to 1.30 p.m.; 4.30 to6 p.m.; 
9 p.m. to 10.30 p.m. 

Dearer Gas at Derby.—The Derby Gas Company have been com- 
pelled to announce an increase in the price of gas at the end of the 
June quarter ; but it is felt to be a matter for considerable congratula- 
tion that the Company have been able to carry on so long without 
an increase, while a regular supply has been maintained. In order to 
keep up the supply, however, the Company have been compelled to 
pay very heavy rates for oil and furnace coke; and the time has now 
arrived when it is impossible to carry on without an increase in price, 
which is to be gd. per roo0 c.ft. 








GAS REGULATION ACT ORDERS. 


The Director of Gas Administration has forwarded copies of the 
following further Orders made under section 1 of the Gas Regulation 
Act. The parts applying specially to the Companies named, and the 
dates of coming into operation, are noted. 


Deal and Walmer Gas and Electricity Company. 


After the declared date—(a) the standard price in respect of gas 
supplied by the undertakers shall be 15d. per therm; (b) the price of 
14°4d. per therm shall be substituted for the price of 3s. per 1000 c.ft. 
mentioned in section 67 (dividend on capital stock dependent on price 
of gas) of the Deal and Walmer Gas and Electricity Act, 1914. 

For the purpose of ascertaining the authorized rate of dividend for 
the: half year in which the declared date occurs, the price charged per 
1000 c.ft. during that part of the half year (if any) before the declared 
date shall be rendered into the equivalent price per therm by dividing 
it by four-and-three-fifths. 

Prepayment meter clauses are included. (June 27.) 

Harpenden District Gas Company. 

After the declared date, the standard price in respect of gas supplied 
by-the undertakers shall be 17'4d. per therm. 

For the purpose of ascertaining the authorized rate of dividend for 
the year in which the declared date occurs, the price charged per 
1000 c.ft. during that part of the year (if any) before the declared date 
shall be rendered into the equivalent price per therm by dividing it by 
four-and-seven-tenths. 

Prepayment meter clauses are included. (June 24.) 


Harrow and Stanmore Gas Company. 


After the declared date—(a) the standard price in respect of gas 
supplied by the undertakers shall be 17'2d. per therm; ()) the sum of 
o'6d. per therm shall be substituted for the sum of 3d. per 1000 c.ft. 
mentioned in paragraph (2) of section 30 (standard prices for gas and 
dividends dependent on prices charged) of the Harrow and Stanmore 
Gas Act, 1903. ; 

For the purpose of ascertaining the authorized rate of dividend for 
the half year in which the declared date occurs, the price charged per 
1000 c.ft. during that part of the half year (if any) before the declared 
date shall be rendered into the equivalent price per therm by dividing 
it by four-and-one-half, 

Prepayment meter clauses are included. (June 24.) 


Ilford Gas Company. 


After the declared date, the standard price in respect of gas 
supplied by the undertakers shall be 18:2d. per therm. 

For the purpose of ascertaining the authorized rate of dividend for 
the half year in which the declared date occurs, the price charged per 
1000 c.ft. during that part of the half year (if any) before the declared 
date shall be rendered into the equivalent price per therm by dividing 
it by four-and-one-half. (June 24.) 

Lea Bridge District Gas Company. 

After the declared date, the standard price in respect of gas supplied 
by the undertakers shall be 16°8d. per therm. 

For the purpose of ascertaining the authorized rate of dividend for 
the half year in which the declared date occurs, the price charged per 
1000 c.ft. during that part of the half year (if any) before the declared 
date shall be rendered into the equivalent price per therm by dividing 
it by four-and-one-half. 

Prepayment meter clauses are included. (June 28.) 

Rochester, Chatham, and Gillingham Gas Company. 

After the declared date—(a) the standard price in respect of gas 
supplied by the undertakers shall be 15°8d. per therm ; ()) the sum of 
15'4d. per therm shall be substituted for the sum of 2s. 9d. per 1000 
c.ft. mentioned in the first proviso to section 26 (dividend dependent 
on price charged) of the Rochester, Chatham, and Gillingham Gas 
Act, 1906. 

For the purpose of ascertaining the authorized rate of dividend for 
the half year in which the declared date occurs, the price charged per 
roo c.ft. during that part of the half year (if any) before the declared 
date shall be rendered into the equivalent price per therm by dividing 
it by four-and-three-quarters. 

After the declared date, o:4d. per therm shall be substituted for 2d. 
per 1000 c.ft. in section 33 (supply of gas for use of power) of the 
Rochester, Chatham, and Gillingham Gas Act, 1906. 

Prepayment meter clauses are included. (June 24.) 


Swansea Gas Light Company. 


As from the declared date, the maximum price in respect of gas 
supplied by the undertakers (a) within the borough of Swansea and 
within a distance of one mile from the boundary of the borough as 
existing in 1910 shall be 18d. per therm ; (b) beyond the said boundary, 
except in the parish of Oystermouth, 18°8d. per therm; (c) in the 
parish of Oystermouth, 21°6d. per therm. : 

As from the declared date, the words “one thousand cubic feet ” 
shall be omitted from the unrepealed portion of section 49 (limit of the 
price of gas) of the Swansea Gas Act, 1861. (June 27.) 


SPECIAL ORDERS. 

The following Special Orders under section ro of the Act have been 
made by the Board of Trade. 

Harpenden District Gas Company. 

The Order provides for an extension of the limits of supply; the 
confirmation of the purchase of additional lands for gas-works pur- 
poses ; the purchase of residual products from other gas undertakings ; 
the raising of £30,000 of additional capital, with borrowing powers ; 
the issue of redeemable preference capital and debenture stock ; the 
limitation of the dividend on the additional capital to 6 p.ct., or, with 
the consent of the Board of Trade, 8 p.ct., in the case of ordinary 
capital, and 8 p.ct. in the case of preference capital; the application 
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of a sliding-scale in terms mentioned in an Order under section 1 ; and 
the putting into force of profit-sharing. 
Pontypool Gas and Water Company. 

This Order authorizes the purchase by agreement of the undertaking 
of the Abersychan Gas Company ; an extension of the limiis of supply ; 
the erection of addi.ional works on land scheduled; the purchase of 
residual producis from other gas undertakings ; and the raising of {6000 
of additional capital, with borrowing powers. 


atti, 
—_— 


GAS REGULATION ACT APPLICATIONS. 





The following further notices have appeared in the “ London Gazette” 


of applications by gas undertakings to the Board of Trade for Orders 
under the Gas Regulation Act. 


Aylesbury Gas Company. 
The standard price now authorized in respect of the supply of gas 


by the undertakers is 3s. 11d. per 1000 c.ft.; and the price they have 
asked the Board of Trade to substitute for this is 11°86d. per therm. 


Bognor Gas Light and Coke Company. 

The standard prices now authorized in respect of the supply of gas 
by the undertakers are 4s. 1d., 4s. 7d., and 4s. 4d. per 1000 C.ft. ; 
and the prices they have asked the Board of Trade to substitute for 
these are 24°91d., 26'12d., and 25'52d. per therm respectively. 

Crossgates, Halton, and Seacroft Gas Company, Ltd. 

The standard price now authorized in respect of the supply of gas 
by the undertakers is 3s. od. per tooo c.ft.; and the price they have 
asked the Board of Trade to substitute for this is 1s. 7d. per therm. 


Farnworth and Kearsley Gas Company. 

The standard price now authorized in respect of the supply of gas 
by the undertakers is 5s. 6d. per 1000 c.ft.; and the price they have 
asked the Board of Trade to substitute for this is 1s, 11d. per therm. 

Great Marlow Gas Company, Ltd. 

The maximum price now authorized in respect of the supply of gas 
by the undertakers is 4s. 10d. per 1000 c.ft. ; and the price they have 
asked the Board of Trade to substitute for this is 21-2d. per therm. 

Redditch Gas Company. 

The standard prices now authorized in respect of the supply of gas 
by the undertakers are 4s. 6d. per 1000 c.ft. within the Urban Dis- 
trict of Redditch, and 5s. outside that area; and the prices which they 


have asked the Board of Trade to substitute for these are 2s. 1'3d. and 
28, 2°55d. per therm respectively. 


Rickmansworth Urban District Council. 
The maximum price now authorized in respect of the supply of gas 
by the undertakers is 4s. 7d. per 1000 c.ft. within the urban district 
and 5s. beyond ; and the prices they have asked the Board of Trade 


to substitute for these are 1s, 11°2d, and 2s. o'2d. per therm re- 
spectively. 


SPECIAL ORDERS. 


Notice is given of applications to the Board of Trade for Special 
Orders under the Act by the following undertakings. 


Calne Corporation. 

The Corporation intend to apply for an Order to enable them to 
purchase by agreement the undertaking of the Calne Gas and Coke 
Company, Ltd. ; to use additional land for gas-works purposes ; and 
to raise money. 

Grays and Tilbury Gas Company. 

To authorize the Company to erect additional works on land 
scheduled ; to increase the rate of interest they may pay; to vary 
prices of gas according to uses; to arrange profit-sharing schemes ; 
and to regulate the supply of gas. 

Lea Bridge District Gas Company. 
_ The Company seek an Order to provide for the holding of annual, 
instead of half-yearly, meetings, and the payment of interim dividends. 
Borough of Newbury. 

To raise additional capital to the amount of £8000 for the purposes 
of the undertaking. 

Plymouth and Stonehouse Gas Light and Coke Company. 


To extend the limits of supply; to make provisions as to standard 
price of gas in the added area; and to acquire by agreement the 
undertaking of the Plympton District Gas Company, Ltd. 


Weston-super-Mare Gas Light Company. 
To increase the capital and borrowing powers ; to acquire by agree- 
ment the undertaking of the Worle Gas Company, Ltd. ; and to issue 
redeemable stock. 





DECLARATIONS OF CALORIFIC POWER. P 
Bishop’s Stortford, Harlow, and Epping Gas and Electricity Com- 
pany.—500 B.Th.U. (June 29.) — ” 


Burnham Gas Company, Ltd.—s5oo B.Th.U. (July 3.) 
Deal and Walmer Gas 


and Electricit — -Th.U, 
(June 28.) y Company.—450 B U 


Kidderminster Gas Company.—450 B.Th.U. (July 1.) 

Lea Bridge District Gas Company.—450 B.Th.U. (June 30.) 
Penistone and District;Gas Company.—500 B.Th.U. (Sept. 30.) 
Ramsbottom Gas Company.—450 B.Th.U. (June 27.) 

Ruacorn Gas Company.—480 B.Th.U. (June 30.) 

Swansea Gas Light Company.—450 B.Th.U. (June 30.) 





SOUTHPORT CORPORATION GAS REPORT. 





The annual report of the Southport Corporation Gas Department 
for the year ended March 31 last, was approved by the Committee, 
and was presented to the Town Council yesterday. 


Mr. John Bond (the Engineer and Manager) says the increase in the 
consumption of gas amounts to 13,102,800 c.ft., which is equivalent to 
2°25 p.ct., as compared with last year's figures. Mr. Bond has no 
doubt that the consumption would have been much higher had it not 
been for the restrictions of pressure caused mainly through the coal 
strike of 1920. The prepayment meter system amounted to 19°80 
p.ct. of the gas supplied. This shows a decrease of 1*10 p.ct. on last 
year's figures. The average price received for all gas amounted 
to 4s. 3d°8d. per 1000 c.ft. The gross profit for the year was £14,793. 
Bringing forward last year’s credit balance of £49, and transferring 
workmen's compensation account of £665, shows a total of £15,507. 
After paying £11,271 to interest and sinking fund and contributing 
£4000 towards the relief of rates, there is a credit balance of £236 
carried forward to next year’saccount. During the year no additional 
capital has been expended by the department. 

The capital account (total amount expended) now stands at £312,233 ; 
and the capital outstanding, after deducting payments from time to 
time through the sinking fund, at £153,495. In 1904, the capital 
bearing interest stood at £197,950, when the output of gas was 441 
million cubic feet. This year, the capital is £153,495, with an output 
of gas of 594,150,200 c.ft. This shows an increase of gas sold since 
1904 of 34 p.ct., and a decrease in the capital of 22 p.ct. Calculating 
capital per 1000 c.ft. of gas sold shows that in 1904 the capital out- 
standing was 8s. 11°6d. per 1ooo c.ft., and in rg21 5s. 2d. These 
figures indicate that the Gas Committee have been careful in keeping 
the capital account as low as possible, and the gas estate is, at the 
present time, financially sound in every respect. 

The gas-making material used was as follows: Coal, 54,140 tons 
(5874 tons increase); oil, 107 tons (145 tons decrease); coke, car- 
buretted water gas, 1100 tons (163 tons decrease). During the year 
wages have been increased to workmen employed in the manufacture 
and distribution of gas, under the Manchester Regional Council's 
award, which took effect as from Aug.1 last. The award increased 
the wages of the major portion of the workmen employed ; and the 
amounts paid varied from 5s. to 8s. per man per week, The award 
also granted double time for Sunday work, and a further six days’ holi- 
day per annum, with pay. The total extra cost to the department on 
account of this award was approximately £3200 per annum. The Gas 
Department were put to considerable expense through the coal strike 
from Oct. 16 to Nov. 3, 1920, during which period practically the 
whole of the stocks of coal had to be carbonized. Much difficulty was 
experienced in renewing the stocks of coal, owing to restricted siding 
accommodation and inefficient baulage. Considerable inconvenience 
was also occasioned through the moulders’ strike ; and many parts of 
machinery requiring repairs could not be obtained. Reference is 
made to a scheme for improving and enlarging the siding accommoda- 


. tion; the opinion being expressed that the scheme is one which will 


permit the gas undertaking dealing with all traffic with despatch, and 
will also be the means of allowing the estate to expand for future re- 
quirements. Of the total quantity of gas made (630,243,000 c.ft.), 
560,843,600 c.ft. was sold to private consumers, 33,306,600 c.ft. was 
consumed in the public lamps, and 18,599,000 c.ft. was used at the 
works, offices, &c., and in temperature corrections. 

The financial statement is summarized in the following figures: Gas 
sold, net, £127,448 (£23,934 increase) ; residuals, £61,106 (£14,521 
increase) ; spent oxide, £570 (£114 decrease) ; rents, £1315 (£340 in- 
crease) ; cookers and gas-fires, £3020 (£404 increase) ; public lamps, 
services, &c., £7343 (£3038 increase) ; shop lamps, £79 ; miscellaneous, 
£178 (£178 increase). Expenditure—Manufacture : Carbonizing 
materials, £103,730 (£25,958 increase) ; salaries and foremen's wages, 
£4611 (£1198 increase) ; wages, maintenance, and repairs, {6617 (£866 
increase) ; materials, maintenance, and repairs, £7614 (£2892 de- 
crease) ; wages, gas-making, £17,458 (£7038 increase) ; reconstruction 
work, nil (£3000 decrease). Distribution: Salaries, wages, and main- 
tenance, £20,994 (£7238 increase) ; cookers, £3768 (£319 increase) ; 
gas-fires, £125 (£54 decrease); general expenses, £3536 (£393 in- 
crease); rents, rates, taxes, {9612 ({2247 increase); public lamps, 
£7503 (£4243 increase) ; interest and sinking fund, £11,271 (£50 in- 
crease) ; superannuation and accident pay, £698 ({91 increase) ; shop 
lamps, mil (£27 decrease). The number of new cookers fixed was 171 on 
hire, and 138 on hire purchase. The number of gas-fires fixed was: 
Sold, 205; hire purchase, 6; simple hire, 77. During the year 105 
new service-pipes were laid, and 120 new meters fixed. The total 
number of meters in use at the end of the year was 20,265, an increase 
on the previous year of 117. The total number of street-lamps was 
2789; and they had been lighted 1990 hours, The net profit of £3522 
on the year’s working compares with £4888 the previous year. 


<i 
ee 


Shipston-on-Stour Gas Light, Coke, and Coal Company.— When 
referring to this Company in our last issue (p. 750), we omitted to state 


that Alderman Forrester Clayton, J.P., of Brentford, has also joined 
the Board of Directors, 


Contribution to Gas Installation Costs.—The Housing Committee 
of the Willesden Urban District Council have had a letter from the 
Ministry of Health stating that, after careful examination of the cir- 
cumstances, the Minister suggests that an average lump sum of {10 per 
bouse could be contributed by the Council towards the cost of the gas 
installation contemplated, provided that a cooker and prepayment 
meter are installed by the Company in each house. They further 
state that, in view of the increasingly urgent need for economy, it has 
been found necessary to rule that gas and electricity shall not in future 
be allowed in any housing scheme unless it can be shown that both can 
be provided as cheaply as if one only were used ; and that, as between 
gas and electricity, the service adopted shall be that which involves 
the lower expenditure. The Committee instructed the Clerk to 
negotiate with the Gas Company on the terms set forth in the letter. 
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A YEAR’S PROFIT AT HINCKLEY. 


The annual report of the Hinckley Urban District Council Gas 
Manager (Mr. F. Lee) shows that the total working expenses for the 


year were £37,657, and the income £42,789, leaving a gross profit, 
after payment of tax, of £5132. The interest on loans was £772, and 
£1758 was placed to the sinking fund account, leaving a net profit of 
£2601. The average price charged for gas was 4s. 0'77d. per 1000 c.ft., 
compared with 3s. 6:55d. last year. The rebate to consumers (Coal 
Prices Order) was 6d. per tooo c.ft. in the June and September 
quarters, and 1d. in the December quarter. The total amount de- 
ducted from consumers under the Order during the year was £1054, 
and £824 16s. 5d. last year, making a total of £1879. 

The average price received for gas during the year was only 62°89p.ct. 
over the price charged in 1914. The total wages paid during the year 
were £12,519, compared with £8977 last year and £3762 in 1914. The 
total expenditure on new plant was £10,812. The gas manufactured 
was 134,518,000 c.ft., compared with 135,112,000 c.ft. last year. The 
gas sold was 130,038,200 c.ft., being a decrease of 1,437,200 c.ft. 
The unaccounted-for gas was 2,706,400 c.ft., or 2°01 p.ct., compared 
with 1°67 p.ct. last year. Coal and labour were 150 to 200 p.ct. 
higber than in 1914; while the price of gas was only 63 p.ct. more. 
At the present time there are not many works selling gas so cheaply 
as Hinckley, where the price is 4s. 2d. per 1000 c.ft., compared with 
4s. 8d. at Leicester and 4s. 1od. in Birmingham. Comparing the 
year’s wages with those of 1914, they worked out at 1s. 888d. per 
tooo c.ft. of gas made this year, compared with 855d. in 1914—an 
increase of 1s. 0'33d. per 1000 c.ft. 

Mr. W. H. Bott, J.P., the Chairman, said the Committee considered 
the profit shown to be very satisfactory, especially when costs were 
taken into account. 


_— 
— 


GRIMSBY TOWN COUNCIL AND THE GAS SUPPLY. 





The Grimsby Town Council, after freely expressing the opinion that 
the local Gas Company had not done all in their power to maintain 


the supply during the coal strike, decided last week to ask the Board 
of Trade to inquire into the matter. About three weeks ago the 
Grimsby Corporation Lighting Committee decided to wait upon the 
Gas Manager and see if an improved, or at least a regular, supply of 
gas could not be given. Two days after the interview, local con- 
sumers had no complaint to find with the pressure; but after this 
things were as bad as ever. 

At the Council meeting, Mr. W. J. Womers_y asked for the report of 
the deputation who waited upon the Manager, as the public, he said, 
wanted to know what the Council were doing. 

The Mayor (Mr. F. Thornton) replied that the interview had been 





along one, and the Gas Manager had given an assurance that the 
Company had done everything that lay in their power to get coal to 
keep the gas supply going. The failure of the gas supply was not due 
to any lack of effort on the part of the Company, 

Mr. WILKINSON pointed out that during the week-end 170 trucks of 
coal had left Grimsby for other municipalities. In his opinion, the 
Gas Company had not the requirements ; and he thought the Council 
should take drastic steps. 

Mr. J. BLINDELL also held the view that the Company were not 
doing all they should. He asked what steps could be taken by the 
Council in the matter. 

The Town CrerkK said the Gas Company were a statutory body 
charged with a public duty which they had a right and obligation to 
fulfil. If they failed to carry out these obligations, Parliament could 
take the right away and placeit inotherhands. But during an emerg- 
ency such asa strike, if the Company used every reasonable endeavour 
to carry out their undertaking, he did not believe any penalty could be 
enforced. As to whether the Company had used every endeavour, he 
was not in a position to say. 

Mr. FRANKLIN pointed out that Grimsby was among the first, if not 
the first town, in which the gas supply had failed during the strike. 

Alderman J. H. Tate, who formed one of the deputation, said the 
Gas Manager had taken care to impress it upon them that they had 
lost about £5000. He for one was not satisfied. He moved that the 
attention of the Board of Trade be called to the reduction in the pres- 
sure and supply of gas during the strike, and that the Board be asked 
to inquire whether the Company had made every reasonable endeavour 
to give a supply consistent with the circumstances of the coal strike. 

The Vicze-CHairMAN of the Public Lighting Committee seconded ; 
and the resolution was carried by a large majority. 


<i 


NEW SULPHATE OF AMMONIA PRICE. 





The British Sulphate of Ammonia Federation, Ltd., have issued the 
new price list for sulphate of ammonia for home agricultural consump- 


tion for July and August delivery. The price is fixed at £14 6s. per 
ton, basis 252 p.ct. ammonia neutral quality, with allowances for 
lower grades, and if carriage paid in lots of 4 tons and upwards to 
consumer's nearest station or wharf in Great Britain. Special prices 
will be announced later for Ireland and the Channel Islands, The 
Federation draw attention to the fact that this price is based on the 
lowest price which has been accepted for export, and that these home 
prices are now fixed on a 253 p.ct. instead of 24? p.ct. ammonia basis. 
Prices for the rest of the season will be announced later. 


_ 
—— 


The Shirebrook Gas-Works were compelled to close-down last 
week, owing to lack of fuel. 
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CURRENT SALES OF GAS PRODUCTS. 


The London Market for Tar, Tar Products, and Sulphate. 
Lonpon, July 4. 
It is hoped that now the coal strike is settled the position in the 
London market will steadily improve. Creosote is already showing 
some signs of improvement; the price remaining about 9d. net per 
gallon. Pitch prices are not yet agreed, although buyers are approach - 
ing sellers’ idea, Dehydrated tar for roads is being steadily delivered. 
Benzole and toluol are unchanged at 3s. to 3s. 3d. net per gallon. 


Solvent naphtha is about 2s. 7}$d. to 2s. 9d. Other products are 
unchanged. 


Tar Products in the Provinces. 
; July 4. 

The average values for gas-works products during the week were : 
Gas-works coal tar, 6os. to 64s. Pitch, East Coast, 77s. 6d. to 
80s. ; West Coast—Manchester, 75s. to 77s. 6d.; Liverpool, 75s. to 
778. 6d. ; Clyde, 75s. to 77s.6d. Benzole go p.ct. North, 2s. 4d. to 2s. 6d. ; 
crude 65 p.ct. at 120° C., rs. 11d. to 2s. naked at makers’ works; 
50-90 p.ct., naked, North, 2s. 3d. to 2s. 4d. Toluol, naked, North, 
38. to 3s. 14d. nominal. Coal tar crude naphtha in bulk, North, 11d. 
to 113d. Solvent naphtha, naked, North, 2s. 3d. to 2s. 4d. Heavy 
naphtha, North, 2s. 7d. to 2s. 9d. Creosote, in bulk, North, liquid, 
93d. too}d. ; salty, 83d. to 83d. Heavy oils, in bulk, North, 1o}d. to 
11$d. Carbolic acid, 60 p.ct., 1s. 6d. Naphthalene, £20 to £30; 
salts, £7 to £9, bagsincluded. Anthracene, “A” quality, 8d. to tod. 
per minimum 40 p.ct.; “B” quality, nominal. 


FROM A MARKET CORRESPONDENT. 


Tar Products. 


The market in coal tar products is not very active, and supplies of 
most products are difficult to obtain for immediate delivery. The 
settlement of the coal strike has not yet produced any result beyond a 
feeling of relief in the market ; and some time must elapse before in- 
creased supplies of the leading products are available. The approxi- 
mate value of pitch is 75s. per ton. Solvent naphtha isa quiet market 
at 2s. 6d. per gallon, and heavy naphtha 2s. 4d. Naphthalenesare in- 
active at £8 to £10 per ton for crude, and refined £18 to £20 per ton. 
Creosote is scarce for immediate delivery at 84d. per gallon. Benzoles 
are very scarce; 90’s being practically unobtainable at a nominal 
quotation of 3s. per gallon, while pure makes 3s. 3d. Carbolic acid 
1s. 6d. per gallon, and 7d. per lb. for crystals, There is, however, 
more activity in cresylic acid, which makes 2s. 4d. for pale 97/99 p.ct. 
quality, and 2s. 1d. for 95/97 p.ct. There has been greater inquiry for 
intermediate products since the settlement of the coal strike. The 
amount of business placed has not been very much; but numerous 
orders have been booked, and many more may be expected as the works 
get going again on new coal supplies. Quotations are not much changed. 





Sulphate of Ammonia. 

It is officially announced that the prices for sulphate of ammonia for 
home agricultural consumption for July and August delivery, basis 
252 p.ct. ammonia, has been fixed at £14 6s. per ton, with allowances 
for lower grades, and if carriage paid, in lots of 4 tons and upwards 
to consumers’ nearest station or wharf in Great Britain. Special 
prices will be announced later for Ireland and the Channel Islands. 
The British Sulphate of Ammonia Federation direct attention to the 
fact that this price is based on the lowest price which has been accepted 
for export, and that these home prices are now fixed on a 25$ p.ct. 
basis, instead of a 24% p.ct. ammonia basis. These new prices should 
be productive of the placing of good orders on the part of farmers, as 
they show very little profit to the manufacturer, and it is almost 
certain that lower prices will be impossible for some months to come. 
There is no animation in the export business ; and it is quite probable 
that the export figures for June may even be worse than those for 
May. The position in the United States has provoked some interest 
during the last few weeks, owing to rumours that large export orders 
had appeared which gave the market a very hopeful outlook ; and sup- 
plies were offered in liberal quantities. The official survey of the 
situation, however, shows a lack of any large business passing. 

Manchester District Tar Prices. 

The average price realized for the sale of tar in the Manchester 
district, according to the sliding-scale, for the month of April, was 
£2 16s. 4°31d. 


-_ 


Fatality at Nelson.—Joe Shanley, who was severely burned at the 
Brierfield Gas-Works of the Nelson Corporation, subsequently died in 
the Burnley hospital from his injuries. At the inquest, the widow 
stated that deceased had complained about the work being dangerous. 
The gas, he told her, kept blowing-out on account of bad coal. He 
had worked as a stoker about 33 years. Ronald Rowley (stoker) said 
he was working with deceased on the vertical retorts. He was at the 
bottom end of the retorts and Shanley on the top. The latter had 
been there about five minutes when there was an explosion, and 
deceased was enveloped in flames. Witness’s opinion was that the 
explosion was due to the bad quality of the coal. They had had 
trouble for about a fortnight, which corresponded with the time they 
had been using this quality of coal. Previously they had no trouble. 
With ordinary coal the accident would have been impossible. Mr. 
James Mitchell (Gas Engineer and Manager to the Corporation) said 
the conditions were abnormal. They had had great trouble during 
the whole of the strike; but matters during the last three weeks had 
been particularly critical. The coal was of a non-coking nature. So 
far as possible, they had changed the conditions by obtaining another 
class of coal for mixing with the coal lately in use. The Coroner 
returned a verdict of ‘‘ Accidental death,” and remarked that he was 
sure anything Mr. Mitchell could do to avoid future accidents of a 
similar nature would be done, 
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MAIN’S 
LAUNDRESS BOILER. 


An “All-Cast” Boiler of new design. 
throughout of strong cast iron. 
ing pan made rustless. 
galvanized sheet iron. 


Constructed 
Hob galvanized. Boil- 
Lift-off lid, either wood or 





Splash edge provided on top, which drains inside the 
boiler. Combined flue and condense outlet mounted 
on swivel hob, so that it can be placed in a position 
most convenient to the flue exit. 


Drip-proof burner of novel construction fitted with gas 
regulator. Coneless flame with increased efficiency. 
Either fixed or removable at will, Fitted with a swing 
gas connection which receives the gas supply from any 
direction. 


R. & A. MAIN, L® 


EDMONTON, N.18., FALKIRK, &c. 
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Burton-on-Trent Gas Accounts. 


The annual report of the gas undertaking was presented at a recent 
meeting of Burton-on-Trent Town Council. Alderman Lowe said 
that, taking all the facts into consideration, the result of the year’s 
work was very satisfactory ; for though the accounts only showed a 
net balance of £7588, there was no less a sum than £10,701 spent on 
capital in addition to the contributions which were made for the river 
dredging, flood embankment, and Commercial Development Com- 
mittee, and a further sum of £1168 on meters, stoves, fittings, 
fires, &c., which might well have been charged to capital account. 
The actual surplus, therefore, might fairly have been nearer £25,000 
than the figure mentioned. The Council, however, were aware that 
it had always been their practice to provide meters, stoves, &c., out of 
revenue; and in this particular year other items had, in his opinion, 
been properly included in the list. What, perhaps, impressed one 
most in examining the accounts was the greatly increased cost of both 
labour and materials required for the manufacture of gas. Theaverage 
cost of coal per ton was nearly four times as much as it was ten years 
ago ; and the cost of labour was nearly three times as much. On the 
other hand, the price at which they had been able to sell gas was not 
quite double what it was at the period named. They had only been 
able to sell gas at that rate by the high price obtained for all the resi- 
duals they had to dispose of. As would be noticed, the sales of 
residuals produced 86 p.ct. of the coal. 


-_ 
ie 


Gas Expenditure at Smethwick.—At a meeting of the Smethwick 
Town Council on Tuesday last week, the Gas Committee reported that, 
in connection with the re-organization of the coal and coke handling 
plants and the vertical retorts, they had accepted the tender of Messrs. 
Thomas Vale and Co., amounting to {13,721 for the repair and re- 
construction of the vertical retorts. Further expenditure was fore- 
shadowed when the Deputy-Chairman (Alderman Willetts) said this 
was the first of a series of tenders which would have to be submitted 
in connection with the work of reconstruction. 


Birmingham Gas Restrictlons.—The Emergency Committee of the 
Birmingham City Council have decided that the existing restrictions 
with regard to gas must continue until further notice, as it is not 
anticipated the Gas Department will be receiving anything like normal 
supplies of coal for at least another fortnight, and stocks are very low. 
In an interview, Mr. A. W. Smith, the Secretary and General Manager, 
stated that the position of the Department was most acute. They had 
practically no stocks in hand, and were relying oncargoes of American 
coal coming in to time in order to keep going. It was quite impossible 
to say when the public might expect restrictions to be removed. The 
nearest coalfields (gas coal) were in Derbyshire, Nottinghamshire, and 
South Yorkshire; and Mr. Smith added that the department would 
consider itself fortunate if supplies began to come through during this 
week. They intended to proceed most cautiously until they obtained 
normal supplies. a 








Profiteering Acts and Apparatus Hire.—As this week’s number of 
the “ JoURNAL’’ was going to press, publication was made of a White 
Paper containing the report of the Sub-Committee appointed under 
the Profiteering Acts to inquire into the sale and hire of gas stoves, 
meters, and other apparatus. It is a lengthy document, of which 
fuller notice will be taken in our next issue. 


Abercarn Gas-Works and the Strike.—Members of the Gas Com- 
mittee referred at length at the last meeting of the Abercarn Urban 
District Council to the fact that, had it not been for the foresight of 
the Gas Engineer (Mr. T. Wilkinson) in pushing-on with the provision 
of the Tully plant, the district would, having regard to the shortage of 
coal supplies, have been without gas some time ago. The Committee 
have inspected this new plant, and congratulated the Engineer on the 
workmanship. The Committee recommended the Council to pass a 
special vote of thanks to the Engineer, voicing the appreciation of the 
Council for his excellent work both in connection with the Tully plant 
and for his having, under the greatest difficulties, maintained a full 
supply of gas in the district throughout the present industrial trouble, 
while some works had to close-down and others seriously curtail sup- 
plies. The Committee also took the opportunity of bringing to the 
notice of the Council the splendid manner in which the works had been 
brought up to date, with modern methods, and capable management’; 
also that it had not been necessary to purchase coal at all during the 
period of the strike. The coal bought at the end of March by the 
Engineer, and the Tully plant, had meant, in addition to a good 
supply being maintained, a tremendous saving to the Council. 


New Purifiers for Stafford.—The application of the Stafford Town 
Council to the Ministry of Health for sanction to borrow {£16,000 for 
the purpose of equipping the gas-works with new purifiers was the sub- 
ject of an inquiry on Friday last by Mr. A. W. Brightmore, an In- 
spector of the Ministry. The Gas Manager and Engineer (Mr. T. H. 
Poulson) stated that four of the purifiers which it was sought to replace 
were erected when the output of gas was 84 million cubic feet; while 
the present output was 341 millions per year. Though they had 
struggled on for years with these somewhat out of date and inefficient 
purifiers to cope with the increasing demand for modern requirements, 
the position was such that the purifiers were now wholly inadequate 
for their particular duty. Owing to engineering defects in the existing 
purifiers, the material frequently became so foul that gas highly charged 
with sulphuric compound had been delivered toconsumers. This re- 
sulted in numerous complaints, especially from persons who used gas- 
radiators for the purpose of heating. On many occasions the fumes 
were so intolerable that they were constantly receiving strong remon- 
strances from all classes of consumers. The application was opposed 
by the Rector of Stafford until some definite engagement was given 
that the nuisances, of which complaint had repeatedly been made, and 
which were an inconvenience to the residents in the district, would be 
abated. The Town Clerk replied that the application would remove 
one of the main objections of the Rector. After the inquiry the In- 
spector visited the works. 
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DEMPSTER’S 
COMBINATION OF 


= BLUE AND 
CARBURETTED 
WATER GAS 
PLANTS 
THE BEST FOR 
EFFICIENT 
ann ECONOMIC 
RESULTS. 


R. & J. DEMPSTER, = 
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WATER GAS. 





DEMPSTER’S PLANT FOR LIGHTLY CARBURETTED 


== MANCHESTER. 





Telephones: 54 and 2296 CENTRAL. 
LONDON TELEPHONE: VICTORIA 7420. 
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Lancaster Gas-Works and Saar Valley Coal.—The effects of the 
coal strike have not been so great at Lancaster as might have been the 
case, through the Engineer (Mr. G. Dixon) having bought a good 
stock ; but now the Corporation are using Saar Valley coal costing £5 
per ton, and entailing heavy loss in comparison with the British coal, 
which cost £2. There has been no increase in the price of gas; but 
if the strike had continued, this would have been necessary. 

Rochdale Gas Deficit.—The 1920-21 gas-works accounts of the 
Rochdale Corporation show that the total income for the year was 
£218,553. The working expenses amounted to £197,828, leaving a 
gross profit of £20,725. After payment of interest and sinking fund 
and other charges, there is a deficit of £2045, which amount was 
carried forward. In the last quarter of the year the price of gas was 
58. per 1000 c.ft. for all purposes. A sum of £2382 has been expended 
from the reserve account; and the credit balance now stands at 
The amount to the 


£20,405, and the working capital at £12,000, 
credit of the sinking fund is £101,930. 


been purchased. 





Gas for Municipal Housing.—The Hammersmith Borough Coun- 
cil Housing Committee report that they bave been constantly in 
touch with the Ministry of Health and the Brentford Gas Company 
with regard to a supply of gas for cooking purposes to the houses on 
Conferences have recently taken place, and as a result the 
Ministry have intimated that they are prepared to agree to the pay- 
ment by the Council to the Company of the sum of {10 per house in 
respect of a gas supply for cooking purposes where the house is already 
wired for electric lighting, or the requisite wiring, &c., bas already 
This offer affects 290 houses included in the present 
contracts ; and in view of the fact that some of the houses are already 
occupied, and many more will shortly be ready for occupation, the 
Committee have instructed the Brentford Gas Company to prcceed 
with the installation of a gas supply to the houses in question. As 
to the supply of gas to the houses not already wired and for which 
wiring has not been ordered, it is still under the consideration of the 














STOCK MARKET REPORT. 


At last it is possible to note a turn in the long 
lane of depression that has brooded over the 
Stock Exchange, and a recovery in several 
markets ; the chief beneficent factors being the 
reduction in the Bank rate and the almost 
assured termination of the coal strike. Busi- 
ness was brisk and cheerful, with a good 
demand for investments. 


The gilt-edged market was firm. In Home 
Government issues, Consols and 5 p.ct. War 
Loan had a considerable advance ; but Funding 
and Victory did not move. Friday's figures 
were: Consols 48-484, War Loan 88,5,-883, 
Victory 77-773. Bonds also were in demand, 
and Indian Loans were higher. Corporation 
stocks were firm. Home Rail ordinaries were 
mostly better. Canadians improved and 
Argentines were steady. 

The Foreign Market was better towards the 
close, French, Belgian, and Japanese for 
choice. 

In the Miscellaneous Market, some Indus- 
trials plucked up courage—notably Iron and 
Steel, with Textiles as a good second. 

Business in the Gas Market made some ad-. 
vance in point of activity over the record of the 
week before; and the general tone showed an 
acquisition of strength. In the London com- 
panies, Gas Light ordinary reached higher 
figures, and the quotation was advanced r}. 
South Metropolitan did the same; and the 
quotation rose 1. Commercial was quiet and 
unchanged. Suburbans and Provincials were 
hardly touched. Many debenture issues were 
quoted ¢x div., and gained in the adjustment. 
In Continentals, European had a further ad- 
vance, and Imperial Continental stock and 
debenture rose 1. 

Bargains done for cash during the week 
were as follows: Monday, British 223, 23, 
European 7%, 74%, Gas Light ordinary 54, 544, 
Imperial Continental 131, 132, 1324, South 
Suburban 60, 603. On Tuesday, Alliance and 
Dublin 444, Bournemouth “ B ” 8f, Commercial 
4 p.ct. 56, Gas Light ordinary 544, 54%, 55, 
ditto debenture 50, Imperial Continental 131, 
132, 133, 1334, ditto debenture 80, 80}, British 
34 p.ct. debenture 428, 423, Cardiff 7 p.ct, deben- 
ture, £50 paid, 49%, 50}, 504, Southend 5 p.ct. 
consolidated 41}, ditto 5 p.ct.““B” 41, 414, 42. 
On Wednesday, European 78,Gas Light ordinary 
544, 54%, 55. ditto debenture 50}, Imperial 
Continental! 132, 133, 1334, Oriental 88, Primi- 
tiva 8s., South Metropolitan 674, 67}, Totten- 
ham “B” 544, 543, Cardiff 7 p.ct. aebenture, 
£50 paid, 504. On Thursday, European 7}, 
7%, Gas Light ordinary 544, 54%, ditto maximum 
42%, ditto preference 564, ditto debenture 50, 
508, Imperial Continental 132, 132}, 133, 1334, 
ditto debenture 80, 804, Lea Bridge 65, Primi- 
tiva 9s., ditto preference 26s., South Metro- 
politan 67, 673, ditto preference 934, South 
Suburban debenture 72}, Barnet District “A” 
II0, 110%, ditto “ D” 68, 684, Cardiff 7 p.ct. 
debenture, fully paid, 1004, Northampton 
5 p.ct.65. On Friday, Brentford “A” 61}, 
62, 63, British 224, 22%, 23, European 7%, 78, 
Gas Light ordinary 54}, 56, ditto maximum 
42%, ditto preference 56}, ditto debenture 50}, 
503, Imperial Continental 132, Ilford “ B” 563, 
Primitiva 8s., ditto preference 26s., San Paulo 
preference 58, South Metropolitan 67}, 68, 
South Suburban 60. 

In the Money Market, there was a consider- 
able demand, as usual at the close of a half 
year, culminating in a degree of pressure that 
sent rates up. Discount also was very firm. 
Silver hardly moved at all, and closed at the 
opening price. The Bank rate is 6 p.ct., as 
fixed on June 23. 





ANTE-WAR PRICES AND DIVIDENDS, LATEST DIVIDENDS, AND LAST WEEK'S BARGAINS, 
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Timely German Coal for Morecambe.—Synchronizing with local 
disappointment on the miners’ ballot, Mr. R. H. Ruthven, the Gas 
Engineer and Manager at Morecambe, was able to announce the 
arrival of 400 tons of German coal from the Sahr Valley, delivered 
direct to Heysham Harbour from Antwerp, The consignment was 
expected to be one of 800 tons, but proved to be only 588 tons, of 
which the Lancaster Gas-Works secured the balance not taken by 
Morecambe. The coal reached Morecambe just about in time to 
prevent a stoppage of the gas supply. 





Orders have been received by Tully Gas Plants, Ltd., of Millgate, 
Newark-on-Trent, for a 75,000 c.ft. set for Inverurie (N.B.), and a 
100,000 c.ft. set for Maldon, Essex. 

The Directors of Messrs. Gibbons (Dudley), Ltd., have declared 
interim dividends on the preference and ordinary shares of 7 p.ct. per 
annum, free of income-tax, for the six months to June 30. 

The Urban District Council of Bilston, in conjunction with the 
urban district of Coseley, have engaged the services of an expert in 
connection with the application by the Bilston Gas Company for an 
increase in their charges. 

By order of the Directors, an issue is being made by Messrs. 
A. & W. Richards of £63,263 of 7 p.ct. debenture stock (redeemable 
on July 1, 1931) in the Colne Valley Water Company. It is a full 
trustee investment. Applications are required by next Tuesday. 





The John Thompson Water-Tube Boilers, Ltd., of Wolver- 
hampton, have received an order from the Tottenham District Light, 
Heat, and Power Company for one of their water-tube boilers for 
working with coke breeze. These boilers are suitable for operating 
either by means of waste heat or coke breeze. 


An issue of £30,000 of 74 p.ct. redeemable debenture stock in the 
Redhill Gas Company is being made by Messrs. A. & W, Richards ; 
the money being required principally to repay a bankers’ loan in- 
curred for extensions of the works and plant rendered necessary by 
the increasing demand for gas. The stock (which is being issued at 
par) is redeemable at par on July 1, 1931. Applications should be sent 
in by to-morrow [Thursday] morning. 


In their report for the year ended March 31, the Directors of the 
Horseley Bridge and Engineering Company, Ltd., say the result of the 
trading for the year is considered satisfactory. Out of the proceeds of 
new capital issued in March, 1920, additions and improvements have 
been made to the Company’s buildings and plant, which are now 
thoroughly modern and efficient. The profits for the twelve months 
under review, after charging all expenses of administration, &c. (sub- 
ject to excess profits duty, if any), amount to £30,784 ; and adding the 
sum brought from the previous year, there is available for distribution 
£42,384. A dividend for the year of 8 p.ct., free of income-tax, and 
the transfer of £10,000 to the reserve fund (making it £80,000), will 
leave a balance of £12,384 to be carried forward. 








NOTICES TO CORRESPONDENTS, ADVERTISERS, AND SUBSCRIBERS. 


No notice can be taken of anonymous communications. Whatever is intended for insertion in the‘ JOURNAL” must be authenticated 
by the name and address of the writer—not necessarily for publication, but as a proof of good faith. 


COPY FOR ADVERTISEMENTS for the ‘‘ JOURNAL” should be 
received at the Office NOT LATER than TWELVE O'CLOCK NOON 
ON TUESDAY, to ensure insertion in the following day’s issue. 


Orders to Alter or Stop PERMANENT ADVERTISEMENTS should 
be received by the FIRST POST on Monday. 


UNDISPLAYED ADVERTISEMENTS; Situations Wanted, Six Lines 
and under (about 36 words) 3s.; each additional Line, 6d. Situations 
Vacant, Apparatus Wanted and for Sale, Contracts, Public Notices, &c., 
9d, per Line—minimum, 4s. 6d. 


Telegrams: ‘‘'GASKING, FLEET LONDON.” 





TERMS OF SUBSCRIPTION to the ‘ JOURNAL.” 


ONE YEAR. HALF-YEAR,. 


QUARTER. 
35/- 


United | ava Rate : 10/- 


Kingdom } Credit Rate : 


40/- 11/6 
Abroad (in the Postal Union) 
Payable in Advance } 40/- on .* 12/6 


In payment of subscriptions for ‘‘ JourNats”’ sent abroad, Post Office 
Orders or Bankers’ Drafts on London only are accepted. 


All Communications, Remittances, &c., to be addressed to 
Water Kina, 11, Bott Court, Freet Street, Lonpon, E.C. 4. 


Telephone: Holborn 6857. 





OXIDE OF IRON J .& 3. BRADDOCK (Branch of Meters |’ 
® Limited), Globe Meter Works, O1pHam, and 
45 & 47, Westminster Bridge Road, Lonpon, 8.E. 1. 


WET AND DRY GAS-METERS, PREPAYMENT 
METERS, STATION METERS AND GOVERNORS, 


REPAIRS RECEIVE PROMPT ATTENTION. 
Telephones: 815 Oldham, and 2412 Hop, London. 


Telegrams— 
‘* Brappoog,OLpHaM,”’ and “‘METRiquz, LAMB, LONDON,” 


FOR SALE OUTRIGHT, OR ON LOAN. 


SPENT OXIDE 


PURCHASED IN ANY DISTRICT. 


GAS PURIFICATION & CHEMICAL CO., LTD., 


OXIDE OF IRON. 


SPENT OXIDE BOUGHT, 


ALE & CHURCH, LTD. 


83, St. Mary at Hix, Lonpon, 8.0.8, 
Phone: Avenue 6680. 


“TORTO” FIRE CEMENT. 
ALE & CHURCH, LTD. 





Patmerston HovseE, 
Op Broap Street, Lonpon, B.O.2, 


“STOLCANIC”’ FIRE CEMENT. 
Resists 4500° Fahr. Best for Gas-Works, 
Anprew SrepHenson, Gresham House, Old Broad 
Street, Lonpon, H.C. “ Volcanism, London,” 





HIGH-PRESSURE DISTRIBUTION. 
OMPLETE Tables for Flow of Gas in 


Mains, at all Pressures from } inch to 100 lbs. 
Many other useful PRESSURE TABLES. 
See ‘* DISTRIBUTION BY STEEL” (Woodall and 
Parkinson), SEconp Fpition 15s. 9d , Post Free, BENN 
Bros., Ltp., 8, Bouverie Street, Lonron, E.C.4. 


88, St. Mary at Hitt, Lonpon, B.C,8. 
Phone: Avenue 6680. 


“KLEENOFF,” THE COOKER CLEANSER. 


Tins for Sale to Consumers, 
In Bulk for Works Use, 


ALE & CHURCH, LTD. 











(7 B0RGE WILSON GAS METERS, Ltd. 


for Gas Patents a 4 wed Kine’s Patent Acency, Ltd. 


GAS-METHRS, ORDINARIES, SLOTS, AND _| (Director, B. T. 
REPAIRS, 


Foleshill Road, Coventry. 


[A VENTIONS PATENTED. TRADE 
MARKS REGISTERED, 
Advice and Handbook free. 


ing, A.I.M.E., British and U.S. Regd. 
My eT Agent), 1464, Qugren Vicronia Stexet, LONDON, 


88, St. Mary at Hitt, Loxpon, E.C.8. 
Phone: Avenue 6680, 


MEWBURK, ELLIS, & CO., 
HARTERED PATENT AGENTS AND 
TRADE MARK AGENTS, 





85 years’ references. 





Telephone: 696. Telegrams: '‘Gasmuren,”’ 
and at 7/9, Grosvenor Street, C.onM., MancumsTer. 
Telephone: 8214 Crry, Telegrams: ‘‘ Gasmerzr," 

and 46 & 47, Auckland Street, Lonpon, 8.H. 11. 


TULLY GAS PLANTS, LTD., 


SoLE MANUFACTURERS OF 


70 & 72; Chancery Lane, London, W.C. 2, 
Telegrams: ‘‘ Patent, London,’’ Phone 248 Holborn, 
And 8, St. Nicholas Buildings, Newoastle-on-Tyne, 








SULPHURIC ACID. 


PECIALLY repared for the manu- 
facture of SULPHATH OF AMMONIA, 
SPENSER CHAPMAN & MESSEL, LTD., 
with which is amalgamated Wm. Pzaror & Sons, Litp., 
Mark Lane, Lonpon, E.C. Works—Si.vertTown 
Telegrams—" HyprocHtorio, Fzn, Lonpon,”’ 
Telephone—1588 AvENuE (8 lines), 





BRITISH GAS PURIFYING MATERIAL, 
ENGLISH BOG ORE AND NATURAL HYDRATED 
OXIDE OF IRON, 

SPENT OXIDE BOUGHT, 


B RITISH GAS PURIFYING 
MATERIALS CO., LTD, 
ARCADIAN GarpENs, Woop GREEN, Lonpon, N. 22. 
Telegrams: ‘‘ Bripurimat, Wood, London,” 
‘Phone: Palmers Green 608, 


PULLY's Patent Carburetted Hydro- 


GEN PLANT, 
MILLGATE, NEWARK-ON-TRENT, 








ULPHATE OF AMMONIA 

SATURATORS and all LHAD and TIMBER 
WORE in connection with Sulphate Plants, 

bs Guarantee promptness with efficiency for Re- 


JosErx Taytor (SaturaTors). Lrp., Chemical Plant 
Engineers, Blackhorse Street Mills, Botton. 


Telegrams—" Sarvrators, Botton.” Telephone 848, 


J E. C. LORD (Manchester), Ltd., 
*" Ship Canal Tar Works, Weaste, Manchester, 
Pitch, Creosote, Benzols, Toluol, Naphtha, Pyridine, 
all kinds of Cresylic Acid, Carbolic Acid, Sulphate of 
Ammonia, &o, 


His -GRADE Bye-Product Coal, 
American, quoted o.i.f. Full Analytical Par- 
ticulars on Application. 


Roiuin & Sons, 1, St. Nicholas Buildings, Nrew- 
CASTLE-ON-TYNE, 











FL orceinson BROTHERS, Ltd. 


Fatoon Works, BARNSLEY, 


MANUFACTURERS OF 
GAS METERS (Ordinary and Slot), 


“FALCON” INVERTED LAMPS, 


SQUARE STREET LANTERNS 
SUPERHEATER BURNERS, and 


CONVERSION SETS for Street Lancerns, 





ENQUIRIES SOLICITED. 
Por Gas Works Plant of Every De- 


scription; also SULPHATE OF AMMONIA and 
SULPHUR RECOVERY PLANTS. 

Cc, & W. WALKER, LIMITED, 

DONNINGTON, NEWPORT, SALOP, 


OHN RILEY & SONS, Limited, Chemi- 
cal Manufacturers, Hapton, near Accrington, are 
AKERS of Special SULPHURIC ACID, for Sulphate 
of Ammonia Making. Highest percentage of Sulphate 
of Ammonia obtained from the use of this Vitriol, which 
has now been used for upwards of 60 years. Reference 
given to Gas Companies, 





my og VICTORIA STREET, 6.W. e 





